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Summary
Nowadays, consumers face a huge range of products when buying food. A high density of infor-
mation regarding content, origin and production of food is available. Hence, people can not only
choose the ingredients or nutrients which they are going to eat but also the system in which food is
produced. The abundance of options in the food market is a response to specic consumer needs
and the available information creates transparency. Critical discussions about production systems
can have positive eects (e. g., improved animal husbandry), too. However, one can also nd neg-
ative eects of modern food production, such as information overload, unhealthy dietary patterns
associated with chronic diseases or environmental problems. Altogether, the choices people make
regarding food relate to several concerns and problems, which aect not only individual well-being
but also societal welfare. Thus, a better knowledge of consumer preferences and understanding of
reasons for people's consumption behaviour is of great interest. For example, appropriate strategies
to encourage healthy lifestyles or to improve the acceptance of contemporary agriculture can only
be developed if the factors underlying unhealthy diets or the criticism towards modern production
systems are known.
In general, research on consumer behaviour focuses on the analysis of people's behaviour in
terms of the purchase or consumption of goods. Choice behaviour allows the capture of people's
preferences and the identication of these determinants that drive their decisions. In the context
of food, however, empirical studies have shown that consumer intentions are not always reected
in their purchasing behaviour. Thus, consumers' preferences should be analysed from dierent
perspectives.
This dissertation takes up these points and examines consumer preferences for food by analysing
choice behaviour and attitudes. Preferences for food products, product attributes as well as produc-
tion systems are empirically studied, exemplied by two topics: school milk and animal husbandry.
Regarding these two areas, the main objectives are (i) to increase the knowledge and understanding
of consumer preferences and (ii) to provide implications and recommendations for governments,
policy-makers and research in particular. In sum, this dissertation combines four articles contained
in chapter 2 that cover ndings of three dierent studies.
The study presented in sections 2.1 and 2.2 is the rst study on pupils' school milk demand that
provides such a comprehensive demand model. Children's choices regarding school milk products
are of interest because childhood is seen as being decisive for dietary habits in later years. Healthy
lifestyles are adopted early-on in life and thus, children and young people receive high attention in
scientic research and public health policies. Snacks oered at schools, such as school milk, provide
an important setting: rst, to analyse determinants of children's behaviour, second, to inuence
dietary habits of children. However, until now, little is known about children's preferences for school
milk. The schools analysed in the study are located in North Rhine-Westphalia, Germany. Data
covers 7,336 pupils in grades 2 to 4. In addition to pupils, the study also includes their parents,
teachers, school milk managers and school principals. Based on the theory of multilevel analysis,
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individual factors as well as the family and school context are considered at four levels: price, pupils,
class and school level.
Section 2.1 presents derived results and recommendations for future school milk policies. Al-
though the price setting (i. e., the availability of subsidies) is of importance for the school milk
demand, only slightly more pupils will order school milk if prices are higher subsidized. Even when
it is free of charge, not all pupils choose school milk (at a maximum of 81%). Individual factors
such as children's consumption habits at home, socio-demographics or their attitude towards milk
signicantly aect choices. The declining interest in school milk with increasing age is in accor-
dance with results from the literature, as other dairy products (e. g., cheese) become more and
more important for this age group. There are also indications for socialisation and role modelling
eects, as parents and teachers signicantly inuence or model children's choices for school milk.
Due to the inuence of behaviour and attitudes of pupils and their immediate environment, the
results implicate that policy-making has to go beyond price politics and adjust school food policies.
For example, policy decisions should take information and communication activities in the eld of
nutrition concerning children, parents, teachers, and other school personnel into account. The
evidence for a positive eect of a broader range of available milk avours shows the necessity for
modications or the extension of the current product range.
Section 2.2 contributes to insights to the role of gender in food preferences using the example
of school milk among German primary school children. In addition to the empirical analysis, it
also covers a literature review on the role of parents, peers, teachers and the school environment
in children's consumption behaviour. Findings of a multilevel analysis conrm that food choices
of boys and girls are generally driven by both, identical and diering factors. Taste, habits and
the attitude towards milk inuence both, boys and girls. However, girls are only aected by their
parents' and teachers' consumption behaviour. In contrast to girls, boys seem to be more price
sensitive and inuenced by attitudes of their immediate environment. The implications emphasize
the necessity of considering individual factors as well as the social and physical environments of the
child when explaining children's preferences for food. Although results are limited to consumption
behaviour for school milk, they could be also used for the development of new or for improvements
of existing school food programmes.
The suitability of available school milk products to meet older children's preferences is analysed
in section 2.3. In particular, the question whether pupils already care about nutritional aspects is
addressed. Through an online-survey, stated preference data is captured by a choice experiment
among 500 youths aged 15-18 in Germany. The article compares children who always choose
existing milk products to those who also choose products not yet available in schools. Within
a nested Logit model it is conrmed that youths prefer a wider range of school milk products,
including drinking yoghurt as an option among others. The results indicate that youths are aware
of fat and sugar content and their eects on health and weight. However, this awareness cannot
be observed directly in the product attributes which they choose. Although cross tables that were
conducted before the analysis indicate strong gender eects, the inuence of gender could not
derived from model results which might be superposed by other eects. As expected, children care
about prices. However, the study shows a low level of price sensitivity which might be the result
of the small dierences in product prices. Derived recommendations for school-based intervention
programmes stress the importance of allowing children to choose between dierent milk products.
An active choice between several options is essential to create an environment in which dietary
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habits can be formed.
With respect to the topic of animal husbandry, public attention and debates are increasingly
focusing on the conditions in modern production systems. It seems that particularly controversially
discussed pig production faces lower societal acceptance and developed in a way that no longer
matches society's expectations and needs. However, concerns, priorities and expectations are rarely
known in detail. Previous studies only touched upon these as their main topic lay somewhere else,
e. g., either on animal welfare or on food and food quality.
Therefore, section 2.4 provides detailed insights into attitudes towards modern pig production
from society's point of view. The study comprises two parts: A qualitative part in which the
perceptions, opinions, responsibility and expectations of about 60 people in three German cities
are captured in focus groups. And it consists of a quantitative part to receive a picture of current
attitudes in society with an online-survey of about 1500 participants. Qualitative ndings show
participants' attention to the following topics: space available per pig is considered as insucient
and not species-appropriate, frequency of medications as too high and the prophylactic use of
antibiotics as problematic. Although a generally negative or critical attitude is present, a very
diverse picture of perception, attitudes and expectations regarding pig production exists in German
society. These ndings are conrmed by results of the quantitative part. Three segments of people
of comparable size are identied with enormous dierences regarding their attitudes towards modern
pig production: the groups of opponents, tolerating and moderates.
Overall, children's choice behaviour is complex and inuencing factors cover market-related,
socio-demographic, psychological and sociological aspects. Indications for socialisation and role
modelling eects of parents and teachers are particularly found. Nutritional and health aspects are
also relevant for children's decisions. In regard to pig production, the main point of criticism is
the available space per pig. Although a basic negative or critical attitude is present, a very diverse
picture of perceptions, attitudes and expectations exists. In general, three population groups with
diering attitudes regarding pig production are identied. In conclusion, empirical ndings show
that the combination of methodological approaches is benecial to gain detailed insights into con-
sumer preferences. Choice analyses of revealed and stated preference data are used to identify a
huge range of factors that inuence children's behaviour regarding school milk products. Moreover,
qualitative and quantitative methods are used to explore and identify attitudes towards modern pig
production from a societal point of view. Finally, the empirical studies in this dissertation consider
consumers not only from the perspective of decision-makers or purchasers but also in their role as
citizens or part of society.
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Zusammenfassung
Titel: Verbraucherpräferenzen für Lebensmittel und Produktionssysteme der Landwirtschaft
- Eine empirische Analyse des Entscheidungsverhaltens und der Einstellungen
Konsumenten stehen beim Kauf von Lebensmitteln einer groÿen Anzahl an Produkten gegenüber.
Eine hohe Dichte an Informationen bezüglich der Zutaten, Herkunft oder des Produktionsverfahrens
sind verfügbar. Dadurch können Konsumenten nicht nur über Inhalts- und Nährstoe der Produkte
entscheiden, sondern auch über das System, in dem Nahrungsmittel produziert werden. Durch
die Fülle an Möglichkeiten werden spezische Bedürfnisse von Konsumenten bedient und die ver-
fügbaren Informationen tragen zur Transparenz bei. Auch können kontroverse Diskussionen über
Produktionssysteme positive Eekte haben (z. B. durch verbesserte Bedingungen in der Tierhal-
tung). Jedoch sind auch negative Eekte der modernen Lebensmittelproduktion zu beobachten,
wie Umweltprobleme, Informationsuten oder ungesunde Ernährungsgewohnheiten, die im Zusam-
menhang mit chronischen Erkrankungen stehen. Letztendlich beeinussen Entscheidungen rund
um die Lebensmittelwahl nicht nur das individuelle Wohl, sondern auch das Gesellschaftliche. Ein
besseres Verständnis der Präferenzen von Verbrauchern und den Bestimmungsgründen sind daher
von groÿem wissenschaftlichen Interesse. Geeignete Strategien zur Förderung gesunder Lebensstile
oder für eine verbesserte Akzeptanz der heutigen Landwirtschaft können nur dann entwickelt wer-
den, wenn diejenigen Faktoren identiziert sind, die zu ungesunden Ernährungsweisen oder zu einer
starken Kritik an modernen landwirtschaftlichen Produktionsverfahren führen.
In der Konsumentenverhaltensforschung liegt der primäre Fokus auf der Analyse von Verhalten,
d. h. auf der Erklärung von Kauf- oder Konsumentscheidungen. Anhand des Entscheidungsverhal-
tens lassen sich die Triebkräfte des Verhaltens und somit auch die Präferenzen von Verbrauchern
identizieren. Im Kontext von Lebensmitteln zeigen empirische Studien aber auch, dass sich Ab-
sichten von Konsumenten nicht immer im Kaufverhalten wiederspiegeln. Das heiÿt, eine umfassende
Betrachtung von Verbraucherpräferenzen ist notwendig, um diese zu durchdringen.
Die Dissertation greift diese Punkte auf und analysiert Verbraucherpräferenzen sowohl anhand des
Entscheidungsverhaltens als auch anhand von Einstellungen. In verschiedenen empirischen Studien
werden Präferenzen für Produkte, Produktattribute und für Produktionssysteme der Landwirtschaft
am Beispiel der Schulmilch und der Tierhaltung untersucht. Das Ziel der Arbeit ist es, (i) einen
Beitrag zum Wissen und der Erklärung von Verbraucherpräferenzen zu leisten, und (ii) daraus
Implikationen und Empfehlungen für Regierungen, Politiken und insbesondere die Wissenschaft
abzuleiten. Die Dissertation besteht aus vier wissenschaftlichen Beiträgen, die auf Ergebnissen von
drei verschiedenen Studien beruhen und in Kapitel 2 aufgeführt werden.
Die dem Kapitel 2.1 und 2.2 zugrundeliegende Studie ist die erste im Bereich der Nachfrage
von Schülern nach Schulmilch, die die Entwicklung eines so umfangreichen Nachfragemodells er-
möglicht. Dem Ernährungs- und Entscheidungsverhalten von Kindern und Jugendlichen wird in
der wissenschaftlichen Forschung und in Gesundheitspolitiken groÿe Aufmerksamkeit geschenkt, da
sich in der Kindheit Ernährungsgewohnheiten ausbilden bzw. diese erlernt werden. Der Schulkon-
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text erlaubt es, individuelle Konsumentscheidungen von Schülern zu untersuchen und die an den
Schulen angebotenen Zwischenmahlzeiten (wie z. B. Schulmilchprodukte), können Einuss auf die
Ausbildung der Ernährungsgewohnheiten nehmen. Über die Präferenzen für Schulmilchprodukte ist
jedoch wenig bekannt. Die im Rahmen der Studie erfassten Schulen benden sich in Nordrhein-
Westfalen, wobei Daten über die Schulmilchbestellungen von 7.336 Schülern aus den Klassen 2-4
vorliegen. Zusätzlich zu den Informationen über die Schüler umfasst der Datensatz Informationen
über Eltern, Lehrer, Schulmilchkoordinatoren und Schulleiter. In einer Multilevelanalyse werden
sowohl individuelle Merkmale der Kinder als auch Merkmale der Familie und des Schulkontextes
einbezogen. Das Modell berücksichtigt dabei vier Level bzw. Ebenen: die Preis-, Schüler-, Klassen-
und Schulebene.
Die Ergebnisse in Kapitel 2.1 zeigen, dass der Produktpreis (d. h. die Verfügbarkeit einer Sub-
vention) Einuss auf die Nachfrage hat, wobei der Anteil der Schüler, die bei einer stärkeren
Subventionierung der Preise zusätzlich Schulmilch bestellen, relativ gering ist. Sogar bei einer
kostenlosen Abgabe wählen nicht alle Schüler Schulmilch (maximal 81%). Einen signikanten
Einuss auf die Nachfrage haben zudem individuelle Faktoren, wie Konsumgewohnheiten zuhause,
sozio-demograsche Merkmale oder Einstellungen gegenüber Milch. Ein abnehmendes Interesse
an Schulmilch mit steigendem Alter bestätigt bestehende Ergebnisse aus der Literatur, da andere
Milchprodukte (z. B. Käse) zunehmend wichtiger für diese Altersgruppe werden. Weiterhin liefern
die Ergebnisse Hinweise auf Sozialisationseekte und Rollenvorbilder (role modelling), da Einstel-
lungen und Verhalten der Eltern und Lehrer die Entscheidungen der Kinder signikant beeinussen.
Die Ergebnisse lassen darauf schlieÿen, dass eine reine Preispolitik im Kontext der Schulverpegung
nicht ausreichend ist, wenn es das Ziel ist, die Konsumgewohnheiten und das Ernährungsverhal-
ten von Kindern nachhaltig zu beeinussen. Darüber hinausgehende Maÿnahmen sind erforderlich.
Beispielsweise könnten im Bereich Ernährung Informations- und Kommunikationsmaÿnahmen für
Schüler, Eltern und Lehrer in Erwägung gezogen werden. Positive Eekte einer breiteren Produk-
tpalette weisen zudem darauf hin, dass eine Modikation und Erweiterung der Schulmilchprodukt-
palette zu empfehlen ist.
Die Analyse der Präferenzen für Schulmilch in Abhängigkeit des Geschlechtes steht im Kapitel
2.2 im Vordergrund. Zudem wird ein Literaturüberblick zur Rolle der Eltern, Gleichaltrigen, Lehrern
und Schulen für das Konsumverhalten von Kindern gegeben. Die Ergebnisse der Analyse zeigen,
dass identische und unterschiedliche Faktoren die Schulmilchnachfrage von Jungen und Mädchen
bestimmen. Beide Geschlechter werden von Gewohnheiten, Geschmack und ihrer Einstellung beein-
usst, wohingegen sich das Konsumverhalten der Eltern und Lehrer nur auf die Mädchen auswirkt.
Dagegen zeigt sich, dass die Jungen preissensibler sind und ihr Handeln maÿgeblich von den Ein-
stellungen der Personen aus ihrem Umfeld geprägt wird. Neben den Faktoren des Individuums sind
Faktoren des sozialen und physischen Umfeldes bei der Erklärung von Verbraucherpräferenzen von
Bedeutung. Zwar beziehen sich die Ergebnisse lediglich auf Schulmilchprodukte, jedoch können
sie auch im Hinblick auf die Entwicklung von neuen oder für die Verbesserung von existierenden
Schulverpegungsprogrammen wichtige Implikationen liefern.
Das Kapitel 2.3 gehört ebenfalls zu dem Themenbereich der Schulmilch. Es werden Präferenzen
von jungen Erwachsenen für bestimmte Produktattribute analysiert. Insbesondere die Fragen, ob
die am Markt existierenden Schulmilchprodukte überhaupt (noch) den Präferenzen dieser Alters-
gruppe entsprechen und ob Ernährungsaspekte eine Rolle bei der Entscheidung spielen, werden
thematisiert. Die notwendigen Informationen werden mittels einer Online-Befragung mit etwa 500
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Jugendlichen im Alter von 15-18 mithilfe eines Choice Experiments erfasst. Diejenigen Kinder, die
immer das bereits am Markt existierende Schulmilchprodukt wählen, werden mit den Schülern ver-
glichen, die sich für die nicht am Markt verfügbaren Produkte entscheiden. Ergebnisse des Nested
Logit-Modells zeigen, dass eine breitere Produktpalette, die auch Trinkjoghurt als eine mögliche
Alternative beinhaltet, von den Jugendlichen präferiert wird. Weiterhin sind sich die Jugendlichen
über den Fett- und Zuckergehalt und die Auswirkungen auf Gesundheit und Körpergewicht bewusst.
Dieses Wissen spiegelt sich aber nicht in der Wahl der Produktattribute wieder. Wie erwartet, hat
der Preis einen signikanten Einuss auf die Entscheidung der Jugendlichen. Ein Einuss des
Geschlechts kann jedoch in dieser Analyse nicht bestätigt werden. Die Ergebnisse lassen darauf
schlieÿen, dass die Möglichkeit, zwischen verschiedenen Produkt(attribut)en wählen zu können,
wichtig für den Erfolg von schulbasierten Interventionsprogrammen ist.
In Bezug auf die Tierhaltung ist das Wissen und Verständnis der Verbraucherpräferenzen eben-
falls von groÿem Interesse. Über die heutige Landwirtschaft und Lebensmittelproduktion wird in
der Öentlichkeit und den Medien häug kritisch diskutiert. Besonders davon betroen sind die
Bedingungen in modernen Tierhaltungssystemen. Die gesellschaftliche Wahrnehmung und Vorstel-
lungen scheinen weit von der Realität entfernt zu sein und Meinungsumfragen deuten darauf hin,
dass eine kritische Sicht in der Bevölkerung weit verbreitet ist. Jedoch sind die genauen Bedenken,
Prioritäten und Erwartungen nicht bekannt. Bisherige Studien streifen dieses Thema nur, da ihr
Schwerpunkt meistens auf dem Tierwohl-, Qualitäts- oder Sicherheitsaspekt von Lebensmitteln
liegt.
Im Kapitel 2.4 werden am Beispiel der modernen Schweinehaltung Präferenzen für land-
wirtschaftliche Produktionssysteme identiziert. Dazu werden Einstellungen der Bevölkerung tiefer-
gehend untersucht. Die zugrundeliegende empirische Studie umfasst einen qualitativen Teil, in dem
Wahrnehmungen, Meinungen und Erwartungen von etwa 60 Personen aus drei deutschen Städten
mittels Gruppendiskussionen erfasst werden. Der darauf aufbauende quantitative Teil der Studie
dient dazu, ein annähernd repräsentatives Bild der gesellschaftlichen Einstellungen für Deutschland
zu gewinnen. Etwa 1500 Personen werden dazu in einer Online-Befragung befragt. Ergebnisse des
qualitativen Teils zeigen, dass vor allem der Platz pro Tier von den Teilnehmern der Diskussionsrun-
den als unzureichend und nicht tiergerecht eingestuft wird. Auch wird die Häugkeit der Verabre-
ichung von Medikamenten als zu hoch beurteilt und der prophylaktische Gebrauch von Antibiotika
als problematisch gesehen. Obwohl die generell negative Sicht der modernen Schweinehaltung in
der quantitativen Studie bestätigt wird, ergibt sich ein dierenziertes Bild der Wahrnehmungen, Ein-
stellungen und Erwartungen in der deutschen Bevölkerung. Drei Gruppen mit sehr unterschiedlichen
Einstellungen zur modernen Schweinehaltung werden anhand einer Clusteranalyse identiziert. Die
Gruppen sind von vergleichbarer Gröÿe und lassen sich als eine Gruppe der Gegner, der Tolerieren-
den und der Moderaten beschreiben. Um dem Akzeptanzproblem zu begegnen, wäre es erforderlich,
die Einhaltung bestehender Gesetze besser zu kontrollieren und Anreizsysteme für Landwirte zur
Verbesserung der Tierhaltung zu schaen.
Insgesamt zeigen die Ergebnisse der Arbeit, dass durch die Kombination von methodischen An-
sätzen detaillierte Erkenntnisse von Verbraucherpräferenzen gewonnen werden können. Bei der
Analyse des Entscheidungsverhaltens werden auf Basis von revealed und stated preference-Daten
eine Vielzahl an Einussfaktoren, die das Nachfrageverhalten nach Schulmilch beeinussen, iden-
tiziert. Zudem werden durch die Kombination von qualitativen mit quantitativen Methoden die
in der Gesellschaft vorherrschenden Einstellungen gegenüber der modernen Schweinehaltung de-
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tailliert erfasst. Letztendlich werden in dieser Dissertation Konsumenten nicht nur in ihrer Rolle




1.1 Research question and objective
The choices people make in terms of food are highly complex (Furst et al., 1996; Köster, 2009).
Consumers are confronted with a multitude of products and their varieties, in range and style,
when making food-related choices. Due to the use of modern methods and technologies, a huge
range of cost-eective and secure food products are permanently available (Daniel et al., 2014,
p. 6). This is further accompanied by the fact that consumers face a high density of information
and channels thereof (Pieniak et al., 2007) such as lists of ingredients, nutritional values or labels
indicating the type of production and processing. Hence, consumers can choose the ingredients or
nutrients which they are going to eat and also the production system in which food is produced.
The huge range of available products in the food market creates transparency and is a response
to specic consumer needs. However, it also causes problems: For instance, the abundance of
food has often led to over-consumption or to the intake of energy-dense food and, in conjunction
with sedentary lifestyles, to serious negative health consequences (WHO, 2014). The magnitude
of available information on food products involves the risks of information overload as well as of
contributing to a confusion of consumers, which might result in loss of interest (Verbeke, 2005,
p. 361), in distrust and in general tiredness (Buergelt et al., 2013, p. 44) . Regarding food
production systems, the structural change in agriculture and the use of modern methods and tech-
nologies has further led to an alienation of consumers and a growing scepticism among parts of
society towards modern agriculture (Zander et al., 2013; Salamon et al., 2014). Moreover, con-
sumption habits are considered to be responsible for several negative environmental consequences
emerging from food production systems (Reisch et al., 2013). For example, animal production is
seen as responsible for ground water pollution or greenhouse gas emission problems. Altogether,
the choices people make regarding food relate to several concerns and problems, which not only
aect individual well-being but also societal welfare.
Overall, the consumption of food and non-food products has and probably will have a central
role in today's society, although, the meaning of consumption might change throughout time.
Solomon et al. (2010) describe modern society as a consumer society where people also use their
general consumption activities and choices as statements about, for example, personality, values,
aspirations, sympathies and antipathies (Solomon et al., 2010, p. 32).
Researchers of various disciplines are engaged in questions concerning the why and how of
consumer behaviour as well as the question of in which way individual preferences are reected
in behaviour and activities. Depending on the particular discipline, dierent facets of consumer
behaviour are analysed within the relatively young eld of consumer research (Solomon et al.,
2010, pp. 22-24). Due to the interdisciplinarity of the eld, consumer researchers can make
use of a wide range of models and theories explaining consumers' behaviour. Results of these
models are not only useful for scientists but also for market researchers, nutrition practitioners, the
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industry or even policy-makers. In order to formulate or to evaluate policies regarding consumer-
related activities governments should, for example, know about people's preferences and about the
underlying reasons of consumer behaviour. Appropriate strategies to encourage healthy lifestyles
or to improve the acceptance of today's agriculture can only be developed, if the factors underlying
unhealthy lifestyles, preferences for sustainable products or the criticism towards modern production
systems are known.
In general, research on consumer behaviour focuses on the analysis of people's behaviour in terms
of the purchase or consumption of goods (Kroeber-Riel et al., 2009, pp. 3-4). This can include the
whole purchasing decision process or only the decision to buy (Kroeber-Riel et al., 2009, p. 410).
In this regard, underlying determinants of purchases or consumption can be manifold (Kotler and
Bliemel, 1995, p. 280): Besides age, gender, education and income, also psychological factors
(e. g., motivation, perception, learning, attitudes), aspects of personal lifestyle and personality are
important (e. g., self-condence, dominance, adaptability). Further, preferences and decisions are
inuenced by the social and physical environment. For example, opinions and behaviour of friends,
available product information, recommendations to eat or avoid particular food items are picked
up via the media, public discussions or in conversations with others. As people are part of society,
certain cultural values or beliefs aect consumption behaviour, too. Finally, a huge network with
determinants exists and over time, this network can grow or become smaller, new connections can
be created and even existing ones can be dissolved.
Relating to the analysis of food choices, from an economic point of view it is assumed that
consumers are faced with possible consumption bundles and that a rational consumer will always
choose the most preferred bundle (Varian, 1984, p. 115). This means that consumer preferences
manifest themselves on markets in terms of one's willingness to pay. Thus, the selection of a
specic food item over another indicates a greater liking or a greater utility among given alterna-
tives (Hensher et al., 2005; Louviere et al., 2000). In economic consumer theory, this is known as
preference-maximization behaviour where a consumer maximizes utility given specic constraints,
e. g., income (Varian, 1984). In general, preferences are represented within choices and, in turn,
preferences inuence markets and market conditions through demand behaviour. Overall, prefer-
ences for food products, product attributes and production systems can be analysed within the area
of choice analysis. In this context, the analysis of preferences can also be referred to as demand
analysis.
So far, the analysis of food choice behaviour allows the capture of preferences. However, ob-
served choices do not always indicate the most preferred alternatives. For example, Grunert (2011)
takes this into account by describing several barriers for sustainable food choices. Accordingly,
consumers' intentions are not always reected in their buying behaviour due to time restrictions,
insucient or incorrect information, conicts of interest or a lack of awareness and credibility. The
importance of price as a barrier is often emphasized in the context of consumers' decision to buy
organic food (e. g., Padel and Foster, 2005, p. 622). Further, the access to and availability of
product alternatives are often discussed as barriers in regard to the consumption of sustainable
food in general (Thøgersen, 2005; Vermeir and Verbeke, 2006, p. 171) or, for example in the case
of animal friendly produced meat in particular (Christoph-Schulz et al., 2012a; Krystallis et al.,
2009). In respect to the above-mentioned topics, literature often describes and addresses the
gap between actual behaviour and behavioural intentions under dierent terms such as attitude-
behavioural intention gap (Vermeir and Verbeke, 2006), value-action gap (Young et al., 2010), a
2
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gap between intention and behaviour (GfK-EU3C, 2012) or between attitude and behaviour (Padel
and Foster, 2005; Verbeke et al., 2007). Furthermore, Christoph-Schulz et al. (2012a, pp. 2-3)
assume that part of the gap becomes coherent when it is seen as the dierence between stated
and revealed willingness to pay. With respect to preferences for animal husbandry systems, they
distinguish between consumers, society, citizens, producers, other interest groups and others. Due
to the dierent roles, consumers' preferences expressed within revealed choices might not corre-
spond to people's stated choices or to their expressed preferences as, e. g., citizens. Hence, the
gap can be understood as a gap emerging from dierent perspectives. Christoph-Schulz et al.
(2012a) also emphasise that no clear distinction can be established between these groups. In a
similar way, Moisander et al. (2010, p. 77) note in a discussion about the idea of green con-
sumers as a powerful market force, that people are not only consumers but also workers and family
members, and that their social context can result in conicting expectations and contents. More-
over, Solomon et al. (2010, p. 6) dierentiate between dierent roles of consumers in another
way. Besides the role as choosers, they describe that consumers can also act as communicators,
identity-seekers, pleasure-seekers, victims, activists, etc. Consequently, behaviour and preferences
can vary depending on the role that consumers may engage in. Overall, to explain and overcome
the aforementioned barriers, consumers' preferences should be analysed from dierent perspectives.
In the following, two areas in which food preferences are of particular interest or relevant to society
are identied. One addresses a specic product, the other a production system. Empirical research,
that is presented in the articles included in this dissertation, lays the thematic focus on these two
areas.
As a specic group of consumers, the rst area covers children and young people, i. e., a group
that receives high attention in scientic research (Mau et al., 2014) and public health policies
(EC, 2014b). Childhood is seen as being of high importance as healthy lifestyles are adopted
early-on in life (Kelder et al., 1994; Kemm, 1987; Köster, 2009; Lien et al., 2001). Nutrition
and eating behaviour of children and teenagers is seen as a key issue in the ght against obesity
since the number of overweight and obese people is increasing among all age cohorts (WHO,
2003). Thus, the prevention of obesity and the intervention on obesity - especially in childhood
- is a challenge for society. But, which factors inuence children's preferences? One way to
analyse children's eating behaviour is through food consumption at school. In addition to family
mealtimes, more and more children take one or more meals at school. Emphasising the importance
of the school setting in creating an environment for an optimal ability to concentrate and for
learning, the Deutsche Gesellschaft für Ernährung (German Nutrition Society, DGE) published
recommendations on the intake of grain and cereal products, vegetables and salad, fruits, milk and
milk products as components of a balanced diet (DGE, 2013). Thus, snacks and meals oered at
schools are a good opportunity to inuence food choices of children and possibly also to encourage
healthy eating patterns. Milk and milk products are spread widely at schools and therefore easy to
analyse. However, until now, little is known about children's preferences for school milk as well as
the eects of individual and contextual inuences on school milk consumption.
The other area covers animal husbandry systems. Here, preferences are important with regard
to the societal concern over animal husbandry. Due to structural changes in agriculture towards
strongly specialised and large-scale production systems, it seems that particularly animal husbandry
developed in a way that no longer matches society's expectations and needs. Recurring food
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scandals and the portrayal of modern agriculture and food production in public discussions and the
media, has led to an overall increasing criticism of contemporary animal husbandry. Several aspects
and trends can be observed in this regard. First, in public opinion surveys, pig production is seen
as a system with considerable room for improvement (Eurobarometer, 2005). Second, people are
more and more concerned about how animals are treated on farms and in livestock facilities, and
at the same time, it becomes more and more evident that consumer preferences regarding animal
production systems are not reected in their actual buying behaviour - a gap between attitude
and behaviour is apparent (Andersen, 2011; GfK-EU3C, 2012; Verbeke et al., 2010). Third, the
European Commission has adopted a new strategy to improve welfare conditions for animals kept
on farms (EC, 2012). This strategy emphasises that the European agricultural sector is a highly
regulated market. Hence, the EU has to ensure that its rules achieve the right balance between
the need to protect the welfare of animals and support for the competitiveness of the EU farming
and food processing industry. Finally, while concerns over the sector itself are represented through
their representative organisations, societal concerns, priorities and expectations regarding modern
animal husbandry are rarely known in detail. In sum, contemporary animal husbandry, the welfare
of animals and also the question of who is responsible for the welfare of animals is a major topic
in political, public and scientic debates, especially in discussions about sustainable production and
consumption of meat.
This dissertation pursues the research objective to increase the knowledge and understanding of
consumer preferences for food. It aims at analysing preferences for food products and product
attributes as well as for food production systems. Exemplied by school milk and animal husbandry,
these three dimensions are covered. Preferences for products and product attributes are studied
within the area of school milk. Data on product choices of children is used to explain preferences
on an individual basis. The dissertation aims at identifying those inuencing factors that drive
children's behaviour regarding school milk products. Determinants considered in these analyses
cover socio-economics and psycho-metrics as well as factors of the context school milk is bought and
consumed in. Dierent methodological approaches of choice analysis are applied to get a detailed
understanding of these determining factors. Preferences for production systems are analysed within
the area of animal husbandry. The dissertation intends to identify attitudes towards modern pig
production from a societal point of view and obtain a deep understanding of current preferences.
Perceptions, opinions and expectations in society are explored in a qualitative way and the gained
results are quantied using methods of multivariate analysis.
Overall, determinants of children's choice behaviour and society's attitudes towards animal hus-
bandry are of interest for several concerned parties. These comprise, for instance, policy-makers,
government, industry and researchers. Hence, the knowledge and understanding of consumer pref-
erences, achieved in the empirical studies, are used to provide implications and recommendations
for these parties.
1.2 Structure and dierentiation
The cumulative dissertation consists of four contributions. Table 1 provides an overview of the
included articles, the co-authors and the journals in which the articles are published. Due to the
objectives of the dissertation, the contributions are categorised in accordance with the analysed
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Table 1: Overview of the contributions
preference dimension into two core areas. Figure 1 illustrates how the contributions can be assigned
to this structure, how they can be distinguished from each other and where the contributions have
their priorities.
The rst core area is entitled Preferences for food products and covers three articles, all focusing
on pupils and their preferences for milk and milk products oered at school. Articles (1) and
(2) provide empirical models that explain food choices of children taking individual factors, the
family and school environment and particularly political factors into account. While in article
(1) the depiction of the methodological approach and model specication is a priority, article (2)
concentrates on the appropriate theoretical framework for the description of choice behaviour of
children. Moreover, the empirical analysis of article (2) explains food choices separately for boys
and girls. Article (3) examines whether the milk products oered at schools still meet children's
preferences or if modications could prove to be useful. In contrast to the rst articles, which both
focus on children's preferences for milk products, article (3) deals with preferences of youths for
several milk product attributes. The contributions of the rst section are closely connected to each
other and build upon one another. Articles (1) and (2) were both published in 2013 with dierent
time lengths in the revision process. The work on the third article began in 2013 and it currently
has the status submitted.
The second core area, entitled Preferences for food production systems, is represented by arti-
cle (4) focusing on society's preferences regarding modern pig production. This section provides
a methodological approach, which explores society's perception, opinions and expectations and
which draws a picture of currently prevalent attitudes in the German population. This contribution
is developed separately from the other three.
The cumulative dissertation is limited to the above mentioned four contributions. Further reviewed
as well as unreviewed publications and reports are listed in Annex A. These are either very similar to
the included articles or go beyond the scope of this dissertation. Many of them consider questions
relating to the areas school milk and animal husbandry. For example, with respect to animal
husbandry two papers discuss how divergent expectations of consumers, producers, citizens, etc.
can be captured. But also the area of sustainable consumption is addressed. Exemplied by wild sh
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Figure 1: Categories of contributions
products, consumers' perceptions, assessment and relevance of sustainability labels are analysed.
1.3 Summary of the contributions and synthesis of results
The following summarises the central issues and results of each article and presents their contribu-
tion to the research objectives. In addition, this section shows how the ndings t into the existing
literature.
The rst three contributions deal with the analysis of preferences for food products and several
product attributes. Throughout these articles, food choice behaviour of children and youths re-
garding milk and milk products oered at school is analysed. The underlying data sets stem from a
wide-ranging federal research project, called Schulmilch im Fokus, carried out with several smaller
studies in Germany and one large study in North Rhine-Westphalia between 2007 and 2011.
At the beginning of article (1) the latter study is briey introduced. Hereafter, two principle data
sets, which are used for the analysis in articles (1) and (2), are described: Firstly, survey data was
collected through written questionnaires distributed to all concerned agents in targeted schools
(i. e., pupils, their parents, class teachers, school milk managers and school principals). Secondly,
6
1 Introduction
panel data compiled on individual school milk orderings in a price experiment and captured in
these targeted schools. The written questionnaires were developed, conducted and collected by
the Max Rubner-Institut (MRI), whereas the price experiment was handled by the Thünen-Institut
(TI, formerly vTI). In total, for the school year 2008/2009 data of over 12,000 children (2nd- to
4th-grade pupils) in 125 primary schools was captured. In order to gain detailed insights into the
drivers of children's preferences, all relevant information was pooled (the resulting dataset covers
7336 pupils) and a demand model for school milk was specied. It considers individual, context
(social and physical environment) and in particular political factors that inuence pupils' decisions
to order milk at school. Individual factors comprised characteristics, such as socio-economics and
psychometrics, of the children and their parents; context factors comprised characteristics of the
class teacher, school milk manager and school principal as well as school characteristics and political
factors such as the price subsidy1.
The depiction of the methodological approach and model specication is prioritised in article
(1). Accordingly, a demand model is developed based on the theory of multilevel analysis, which
takes the hierarchical structure of the data set into account (as pupils are nested in classes within
schools). A random-intercept model with an ordinary logistic model is chosen accounting for four
levels: price, individual, class and school level. Such a comprehensive empirical model, illustrating
children's preferences on the basis of several levels with a huge range of assumed determinants,
has not yet been described in literature. Thus, ndings in regard to school milk demand can serve
as an example and provide the basis for other programmes related to school food or nutrition
programmes.
The ndings of article (1) highlight that a price eect exists. However, the eect is limited.
Individual as well as social behaviour and attitudes (e. g., pupils' milk image and pupils' consumption
habits at home, the role modelling of parents and teachers) are seen as further important triggers
in the planning of interventions. Hence, results show that policy-making has to go beyond price
politics and adjust school food policies, for instance, to more tailored programmes integrated into
an overall concept like school meals. It also has to target on specic groups such as girls, who are
generally at risk of suering from an insucient calcium supply. In view of teachers' position as
role models, programmes should also target them. Finally, policies might also target behaviour and
decisions of the dairy industry and schools, namely by extending the product range towards more
dairy products in order to address a diversity of preferences.
Similar to prior empirical studies (e. g., Christoph-Schulz et al., 2012b; DGE, 2008; Mensink et
al., 2007; Robinson, 1978; Weindlmaier and Fallscheer, 1997), the results of the analysis in article
(1) indicate that in the case of milk and school milk, girls consume signicantly less than boys.
Moreover, for example, Nu et al. (1996) and Jensen and Holm (1999) already emphasised that food
preferences generally dier between boys and girls. Thus, over the last few years several researchers
(Koehler and Leonhaeuser, 2008; Larson et al., 2009; Sweeting, 2008) came to the conclusion that
a clear focus on gender dierences is required to gain insights into the role of the issue of gender
in food preferences or in food-related behaviour. In addition, governments emphasise that policy
strategies should take the gender dimension of health policy into account because women and
1According to the provisions of the EU School Milk Scheme (EC, 2008), all children attending an educational
establishment are allowed to benet from the so-called Community aid for supplying milk and certain milk products.
Hence, pupils are entitled to receive up to 250ml of subsidised school milk (or school milk equivalents) per school
day. Currently, the subsidy is set at 18.15 Euros per 100 kg of milk equivalent. In Germany (BMELF, 1985),
subsidised prices follow a maximum price policy, with maximum prices being xed at federal level.
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men have dierent health risks and dierent access to health services (EC, 2014b). Acquiring
knowledge on gender dierences will consequently help to design more appropriate programmes for
groups with special needs - such as girls (Mensink et al., 2007; DGE, 2008; MRI, 2008).
Article (2) attempts to close this gap by separately looking for determining factors in school
milk consumption2 for boys and girls, respectively. The empirical model used for this analysis relies
on the demand model for school milk in (1) and hence, neither the methodological background nor
the model specication is described in detail. Instead, the underlying theoretical framework with its
integrative approach is introduced, combining the idea of social cognitive theory with an ecological
model for describing choice behaviour of children. Also, the role of the social environment in
children's behaviour is portrayed within a literature review comprising parents, peers, teachers and
the school context in general.
The results show limitations of an exclusive price policy. While for boys the school milk price
aects choice behaviour, for girls other factors seem to be more important. The missing signicant
price impact for girls could be related to the fact that they are rather driven by healthiness and
their parents' and teachers' behaviour. Moreover, results also highlight that with an increasing
number of available milk avours, more girls decide to choose a school milk product. Modications
or the extension of the current product range can be recommended as an option for policy-makers.
However, are modications useful? If yes, which novel products are preferred? These questions are
not answered in articles (1) and (2) because no distinction is made between dierent types of milk
products and nutritional aspects were also neglected.
Overall, both contributions indicate that in case of milk products, food preferences are similar
to those at home which means that those children who like to consume milk and milk products
at home will also do this at school. Moreover, it seems that children's preferences change with
increasing age as school milk consumption decreases. But the question of how preferences of older
children can further be met is also not addressed by these rst two contributions.
Article (3) takes up these open questions and studies whether milk products oered at school
still meet older children's preferences and expectations or if modications could prove to be useful
to reach more consumers. In particular, the question of whether the children already care about
nutritional aspects is addressed. The core intention of article (3) is to consider attributes of
milk products that are generally not yet available at schools, with the attribute-levels of currently
available school milk products serving as reference.
A choice experiment was carried out through an online-survey of about 500 youths aged 15-18
to study preferences for dierent prices (30, 35, 40 cents), fat contents (0.3, 1.5, 3.5%) and
sweetening agents (sugar, articial sweetener). In general, respondents had to choose between
three dierent products: Conventional school milk already available at school, novel school milk
and novel yoghurt. Novel products were partly reduced in their calorie content due to articial
sweetener and/or reduced fat content. A nested Logit model is applied to compare the children
who always choose the already existing milk products to those who also choose novel products.
This type of model explains why some respondents are more likely to choose the novel school milk
product with reduced fat content or articial sweetener. Socio-economics, socio-demographics as
well as psychometrics are used to explain dierences in preferences.
The ndings highlight that on average both, novel school milk and novel yoghurt, generate
2Throughout article (2), the term consumption is used in terms of the decision to consume. It corresponds to pupils
purchase decisions. There is no information whether the ordered school milk products are really consumed.
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positive benets, whereas most respondents explicitly prefer novel milk over novel yoghurt. A
minor group of youths (n=159) also exclusively prefers the conventional school milk. Although
the price has an eect on choices, youths are only slightly price-sensitive, which is in line with the
ndings in articles (1) and (2). Considering the group of youths that at least once chose a novel milk
product, the importance of psychometrics in the explanation of preferences are shown in these two
articles. For instance, respondents who assessed themselves as overweight have a higher probability
to choose one of the novel products. This group also stated to pay attention to a low fat and sugar
content. Article (3) concludes that youths who perceived themselves as being overweight seem
to have dierent attitudes and dierent preferences. In the light of the debate about childhood
obesity, this may be a central result for policy-making and supports previous ndings emphasising
the relevance of body weight and the (perceived) "healthiness" of food products in choices.
All rst three contributions rely on dierent empirical models to receive a more detailed picture of
the complexity of determinants in food choices. Dierent approaches and perspectives are used to
illuminate the determinants of food preferences, of individual and contextual factors, or of socio-
demographics, socio-economics and psychometrics, respectively. Further, it gives an indication
of how to design appropriate and eective interventional measures for the group of children and
youths. It also states that this involves addressing the immediate social environment (the family
and school), too. Finally, ndings suggest that a relationship exist between food preferences and
health behaviour, but these are only touched upon and could not be analysed in detail.
Article (4) deals with preferences for food production systems. The primary objective pursued
in this contribution is the analysis of society's preferences for animal production systems. There
are several reasons for why the core intention is to investigate society's and not consumers' needs:
First, due to the generally growing interest of people in more animal welfare friendly production
systems and a decit of available product alternatives on the market, the analysis of food choice
behaviour is not appropriate to gain detailed insights into preferences for current animal production
systems. Second, individual preferences and consumption behaviour regarding production systems
strongly relate to societal welfare as production systems have social and environmental conse-
quences. Finally, over the last few years, previous studies only touched upon society's perceptions
and expectations. So far, the focus of most studies lay elsewhere, either on animal welfare (e. g.,
Eurobarometer, 2005; Eurobarometer, 2007; Eurobarometer, 2010; Evans and Miele, 2008; Harper
and Henson, 2001) or on food and food quality (e. g., Lassen et al., 2006; Alvensleben, 2002).
Hence, the intention is to concentrate on people in their role as citizens or as part of society. Conse-
quently, article (4) analyses societal views concerning modern animal husbandry using the example
of modern pig production practices in Germany. In addition, the question of who is responsible for
modern pig production? is also answered from society's point of view.
To discover the unknown structures in preferences, a mixed method approach is applied, which
allows one to gain detailed insights in an exploratory way. By combining qualitative focus group dis-
cussions with a quantitative survey, society's perception, attitudes and expectations are analysed in
detail and in a way that preferences are discovered exploratively and that subsequently interdepen-
dencies are analysed within an exploratory factor and cluster analysis. The used dataset stems from
the project Erwartungen der Gesellschaft an die Landwirtschaft funded by the Stiftung Westfälis-
che Landschaft (SWL), in which - among other things - six focus groups (about 60 participants in
total) were conducted in three German cities during September 2012, followed by an online-survey
of about 1500 adults in Germany, carried out in the spring of 2013.
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The ndings highlight that many people consider modern pig production as problematic and that
they trace this back to a high degree of industrialisation of animal production. According to
their opinions, the animal is almost no-longer seen as a creature in this process. Lack of space
and missing outdoor-access are reasons for the high use of medications, for the need of surgical
treatments and for behavioural disorders. Often a trade-o between low consumer prices for pork
and animal welfare is seen. Citizens expect stronger regulations for farmers and the monitoring of
their compliance. Overall, a very diverse picture of attitudes, perception and expectation exists in
Germany, whereas a generally negative or critical attitude is present. This is conrmed by results
of quantitative analysis. Three groups of people of comparable size are identied with enormous
dierences in regard to their attitudes towards modern pig production, the groups of opponents,
tolerating and moderates.
Article (4) provides empirical evidence that a lack of a socially accepted form of the keeping of
pigs exists and hence, that there is a need to improve the image of animal husbandry in society.
Several possible ways are mentioned to abate the gap between society's perception of animal
husbandry and society's needs: The rst possibility is communication strategies to overcome the
nostalgic view of pig production based on a very limited knowledge or caused by prejudices, e. g.,
through opening farm gates to the public. Based on identied population groups with almost
homogeneous preferences, specic strategies can be developed that provide appropriate information.
Further, policy-makers and the agricultural sector can take societal concerns into account through
policies that provide animal welfare promoting incentives or introduce stronger regulations without
compensation for farmers at the EU level. This could be supported by a better compliance to
regulations and the monitoring thereof. Finally, policy-makers can provide the opportunity to
consumers to dierentiate between animal-friendly produced meat from other types, for instance,
through labelling. In sum, article (4) indicates that, while the relevance of animal welfare in
consumption behaviour is limited, an upward tendency can be expected, which may also be driven
by the on-going strong criticism in public discussions.
In conclusion, the dissertation consists of four articles. All increase the knowledge and under-
standing of consumer preferences on the basis of specic topics. Two contributions concentrate
on children's preferences for school milk products, another one on youth's preferences for several
school milk attributes, and the fourth one on society's preferences for modern pig production.
Based on revealed preference data a demand model for school milk is developed, which allows
one to distinguish between dierent levels of inuences. In addition to individual factors, the
classroom setting and school context of pupils, as well as policy-driven factors are considered. To
gain more insights into gender-specic behaviour, school milk choices are also analysed separately
for boys and girls. Stated preference data derived by a choice experiment among youths, allows
for explaining preferences for novel school milk products and product attributes not yet available
at schools. Finally, an exploratory approach is used to analyse preferences for food production
systems. Current perceptions, opinions and expectations towards modern pig production in society
are identied in focus groups and attitudes are quantied in an online-survey to receive a picture
for society.
Overall, empirical ndings show that children's choice behaviour is complex and inuencing fac-
tors cover market-related, socio-demographic, psychological and sociological aspects. Indications
for socialisation ans role modelling eects of parents and teachers are particularly found. Nutritional
and health aspects are also relevant for children's choices. Furthermore, results provide a deeper
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understanding of people's attitudes and preferences for pig production. Empirical ndings indicate
that the main point of criticism is the available space per pig. Although a basic negative or critical
attitude is present, a very diverse picture of perceptions, attitudes and expectations exists. Three
population groups with diering attitudes regarding pig production are identied.
To summarize, the dissertation studies consumers from dierent perspectives, as decision-makers
or purchasers and as members of society. Dierent methods of empirical social research are used to
analyse consumer preferences. Implications and recommendations address in particular researchers,
governments and policy-makers.
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a b s t r a c t
Despite the subsidies provided for school milk within the European School Milk Scheme, consumption
has declined steadily in Germany. Thus, a federal research project was established to analyze factors that
influence the demand for school milk. The results should form a basis to improve future school milk pol-
icy. To identify the factors affecting the decisions by individual pupils to order school milk and to quantify
the impact of each factor, politically induced factors, individual and context factors were considered.
Price effects and the associated policy issues were derived via a price experiment in selected German pri-
mary schools, while information on weekly orders for school milk was collected at the individual level.
Detailed information on the eating habits, preferences and tastes, attitudes, socio-economic circum-
stances and characteristics of the persons involved was obtained by administering various surveys.
The respondents examined in the study included pupils, the pupils’ parents, class teachers, school milk
managers (primarily janitors) and school principals.
To properly account for the hierarchical structure of the dataset (pupils within classes and schools
along the different price steps of the experiment), a logistic multilevel analysis was applied based on
7336 pupils from 101 schools. The free-of-charge distribution of school milk had a high positive impact
in the demand decision, confirming the importance of the policy setting (e.g., availability of subsidies).
Although the price had an expected negative effect, its impact is limited. In addition to socio-economic
factors (e.g., age, gender, immigration background and income of households), the behavior and attitudes
of pupils and parents, as well as the context or environment surrounding the school milk offering (e.g.,
number of school milk products, whether teachers drink milk with the pupils during the break) had an
impact.
 2013 Elsevier Ltd. All rights reserved.
Introduction
As part of a balanced diet school milk like other milk products
can help meet children’s basic daily nutrition requirements. Often
the importance of sufficient calcium in the diet during childhood
for bone development and general health is emphasized (Promar
International, 2002; Jacobson, 1961). In Germany, the average cal-
cium supply for children up to 18 years old is considered insuffi-
cient, and it is particularly low for girls (DGE, 2008; Mensink
et al., 2007a). The German Nutrition Society (DGE) recommends
daily consumption of milk and dairy products to ensure the recom-
mended daily intake of calcium, which is 900 mg of calcium for
children aged 7–10 and 1100 mg of calcium for children aged
10–12 (DGE, 2008).1 Actually, real intake of calcium is 749 mg for
children aged 7–9 and 855 mg for children aged 10–12 (Kersting
and Bergmann, 2008). According to Alexy et al. (2008), the recom-
mended daily amount of calcium is equivalent to 400–420 ml of
dairy products for children aged 7–10. For teens, these recommenda-
tions rise to 450–500 ml per day for boys and 425–450 ml per day
for girls (Alexy et al., 2008). Dairy products also contain high-quality
protein and many vitamins and minerals (Heine, 1999). The former
are essential for children’s growing muscles as well as for their or-
gans. Vitamins and minerals are essential for many metabolic pro-
cesses. With the exception of vitamin D, the human body is not
able to synthesize them (Biesalski, 1999; Fürst, 1999).
In the European Union for more than 30 years, pupils have, in
principle, had access to what is known as ‘‘school milk’’ products
in educational establishments. ‘‘School milk’’ products are subsi-
dized dairy products provided in schools and other educational
institutions encompassing a range of dairy products, including
plain milk, flavored milk2, yogurt and cheese. As part of the CAP,
the EU School Milk Scheme with its consumption aid belongs to
0306-9192/$ - see front matter  2013 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.foodpol.2013.08.015
⇑ Corresponding author. Tel.: +49 531 596 5316; fax: +49 531 596 5399.
E-mail address: daniela.weible@vti.bund.de (D. Weible).
1 For comparison: Recommended Dietary Allowances of calcium in the USA are
1000 mg for children aged 4–8 and 1300 mg for children aged 9–13 (IOM, 2011).
2 Milk flavored with chocolate or fruit juice or aromatized with 90% milk and an
additive of max. 7% sugar and/or honey (EC, 2008).
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the area of market provisions (market price support) and was origi-
nally established in 1977. However, the objective was subsequently
broadened to address nutritional and educational concerns as well.
Today the EU Commission intends to improve the nutrition of chil-
dren and to educate children about food (EC, 2008, 2007; EEC,
1977; Jacobson, 1961; Griffin, 1999; CEAS, 1999).
According to the provisions of the EU School Milk Scheme, all
children attending an educational establishment are entitled to
receive up to 250 ml of subsidized school milk (or school milk
equivalents) per school day (EEC, 1977). Compared to the original
program set-up, several adjustments were introduced like gradual
cuts in the level of the subsidy. Currently, the subsidy is set at
18.15 Euros per 100 kg of milk equivalent, which corresponds
to 4.4 cents per 250 ml package. Compared to its level in 1993,
the subsidy has been reduced by 47% (VTI, 2012). Among other
amendments, also the range of eligible product was extended
and equal subsidies were introduced for all fat content levels so
as not to encourage marketing of products with higher fat content
(for a detailed development see VTI, 2012). In Germany, subsi-
dized prices follow a maximum price policy, with the maximum
prices fixed at the federal level. Distributing firms, in turn, are
granted the subsidy in compliance with existing regulations
(BMELF, 1985). Another specific aspect deals with the fact that
in Germany, subsidized school milk is, in general, not part of
school meals.
Besides the EU School Milk Scheme, an EU School Fruit
Scheme was established in 2009. The key objective is to address
children’s low consumption of fruit and vegetables, whereas it is
meant as a quite flexible approach to achieve target and tailored
programs for the different member states (EC, 2007, 2009).
Despite the existence of the school milk program, school milk
consumption has declined steadily in Germany. In 1993, approxi-
mately 130,000 tons of school milk equivalents were consumed
by German pupils under the EU school milk program. The level
dropped to only 36,000 tons for the 2009/10 school year, which
represents a reduction of 72% over the past 16 years. The number
of children entitled to participate has declined, and the level of par-
ticipation among those who are eligible for the EU program has
also dropped dramatically (Initiative Milch, 2011). Different rea-
sons have been suggested for the decline in participation, but only
a few studies have attempted to analyze the factors that have con-
tributed to the decline (Wietbrauk, 1976; Weindlmaier and Falls-
cheer, 1997), and no quantitative studies have been conducted.
Factors discussed so far (cut in subsidy, inadequate packaging,
high operational and handling efforts in schools, small quantities
and low profitability, limited product range) relate either to the
supply chain for school milk or to the institutional setting rather
than to the consumers themselves. However, individual factors like
attitudes of parents and children toward milk and milk products,
including individual preferences and tastes; attitudes regarding a
healthy diet; and changing eating habits and preferences, may
have also contributed to changes in school milk demand.
To identify and quantify the factors that influence the demand
for school milk including individual factors, the German Federal
Ministry of Food, Agriculture and Consumer Protection (BMELV),
in cooperation with the Ministry of Environment and Conservation,
Agriculture and Consumer Protection of North Rhine Westphalia,
initiated a project called ‘‘Focus on school milk.’’ The project is di-
vided into a main project, conducted in North Rhine Westphalia,
and several satellite projects that include other German federal
states or the whole country of Germany. The primary objectives
of the project were to evaluate factors such as price and policy is-
sues, organizational factors (e.g., the product range and the form of
distribution) and individual factors (e.g., attitudes, habits and so-
cial background). In addition to identifying the driving forces, the
project will quantitatively analyze the impact of specific factors.
The results should provide a basis for recommendations to im-
prove future school milk policies.
In this article the focus is on identification of institutional, so-
cio-economic and individual factors affecting the individual deci-
sions by pupils to order school milk or not and to quantify the
impact of each factor. The factors that are considered include both
individual-level and group-level factors.
The following section describes the theoretical model and sub-
sequently, Sections three and four present the design of the survey
and the data. Section five describes the methodology of the under-
lying analysis, and subsequently, Sections six and seven, the model
specification and the results of the analysis. Section eight presents
a discussion and the final section gives a short conclusion.
Theoretical model
Primarily, the individual decision of pupils to order school milk
is analyzed. Hence nutritional aspects (type of milk, fat and sugar
content) are neglected. Moreover, the underlying idea of the con-
ception focuses on factors which are assumed to affect individual
decision and go beyond these individual factors also to reach con-
text factors. Both individual and context aspects are described suc-
cessively in the following and it is viewed how the determinants
leading to consumption decisions.
Individual aspects include socio-economic factors and prefer-
ences of the pupil, whereas their preferences may be determined
based on their attitudes, knowledge and habits (especially con-
sumption habits). In this particular case, pupils and their parents
are assumed to be a single decision-making unit. In principle, the
parents make the decision to order school milk in primary schools
because they pay for the school milk, but the parents must still rely
on their children to carry out their intentions by actually drinking
school milk. Thus, parent’s attitudes, knowledge and habits can
also be seen as a determinant in individual decisions of pupils.
Although the individual decision to order school milk is pre-
dominantly determined by pupils and parents, other environmen-
tal or context factors may also affect their decisions. As school milk
is normally consumed at school, the school environment and the
school staff play an important role and need to be considered in
analyzing pupils’ decisions. In this regard, the teachers, school
principals and school-milk managers (mainly janitors) may inten-
tionally or unintentionally influence pupils’ decisions. More
broadly, the dairy industry and policy instruments such as the
EU School Milk Scheme should also be considered because they
set the prices and affect other factors such as product availability
and product range within the Scheme. So, the school milk context
consists of the environment or groups in which the consumption
takes place and includes also political and institutional factors.
For example, the price for school milk can also be seen as such a
context-level aspect.
In contrast to individual-level factors which consist of influ-
ences whose effects vary only across individuals, context factors af-
fect all individuals who belong to the same group. In the case of
school milk, a group of pupils belong to a particular class, and a
certain number of classes belong to a particular school. Therefore,
the classes and schools represent group-level or context factors,
respectively. Until now, the impacts of these context effects have
rarely been demonstrated, and quantitative information regarding
their influence on decisions is rare. Therefore, this large-sample
study will contribute to a better understanding of these effects.
Fig. 1 presents groups of factors assumed to influence school milk
demand by pupils and differ between the individual and the vari-
ous levels of context factors.
Our underlying assumptions are as follows: regarding individ-
ual aspects, there are socioeconomic factors (e.g., gender, age,
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immigration background and household income), pupils’ breakfast
behavior and eating habits (breakfast at home and/or at school,
food from home, milk and milk products at home), pupils’ and par-
ents’ attitudes toward milk and school milk, and their knowledge
about milk products and healthy nutrition. We expect that the
probability of school milk orders would be higher for boys than
for girls (Mensink et al., 2007c; MRI, 2008) and that it would be
higher for pupils without an immigration background than for pu-
pils with an immigration background (Mensink et al., 2007b). The
lower the income of the household and the higher the pupil’s age
(Mensink et al., 2007b), the lower we expect the probability of
orders to be. As we know from consumer theory, a consumer will
maximize his utility under the precondition that he has only a
finite amount of money. Compared to milk from the supermarket,
school milk is quite expensive in Germany (35 cents for 250 ml
compared to 54 cents for one liter). From this point of view we as-
sume that school milk is less likely to be consumed in low-income
families (Varian, 1984). The influence of gender and age had
already been addressed in the literature. With respect to milk,
yogurt, buttermilk and similar products, a study by Mensink
et al. (2007c) indicates that consumption is higher among boys
than among girls of the same age. Weindlmaier and Fallscheer
(1997) also describe gender-specific differences in the breakfast
behavior of German pupils. Girls often take no beverage to school,
and they rarely drink milk at school (Weindlmaier and Fallscheer,
1997). Pudel and Westenhöfer (1998) emphasize that children who
drink milk and consume dairy products regularly will continue to
do so as adults because they are used to do so. Thus, we also expect
the probability of school milk orders to be higher for pupils drink-
ing and eating milk and milk products at home, especially for
breakfast, because children are used to drink milk. In addition, a
positive attitude among pupils and their parents toward milk
and school milk is expected to increase the probability of orders.
Continuing with the context factors, we assume that the class
teachers’ attitudes, knowledge and behavior relating to milk (such
as drinking milk during breaks with the children) are expected to
have a significant influence on school-milk demand. Furthermore,
class characteristics such as class size are considered as further
class characteristics. Additionally, certain characteristics of the
school are expected to be relevant, including the school size, the
number of available school milk products, the type of packaging,
and the number of people living in the county where the school
is located. The expectation in this regard is that the probability
of school milk orders would decrease with a larger class and school
size because handling school milk requires more efforts the more
pupils are involved. The variable county size is included to capture
possible demand differences between rural and urban areas, since
a lower demand can be expected in rural areas (Landesvereinigung
der Bayerischen Milchwirtschaft). In addition, educational pro-
grams by the school relating to nutrition and milk are expected
to have a positive impact on school milk demand. Finally, the atti-
tude, knowledge and behavior of the school principal and the
school milk manager are expected to have a great influence on
school milk demand. More broadly, we assume that the school
milk price, the free of charge distribution (fully subsidized milk),
and the prices for substitutes or complementary goods all have
an impact on school milk demand. In accordance with economic
theory it is hypothesized that the probability of school milk orders
will increase with a decrease in the school milk price, with an in-
crease in prices of substitutes, and with a decrease in the prices
of complementary goods (Varian, 1984).
Survey design
Several related surveys were conducted in the wide-ranging
project. In one of these surveys, which is the focus of this article,
data relating to orders for school milk by pupils were collected at
the individual level. To collect this data, primary schools were se-
lected to participate in a price experiment as well as to answer
questionnaires. The primary schools were the principle sampling
units, but the data were collected primarily at the individual or
class level. From a total population of 3392 primary schools
(737,455 pupils) in North Rhine Westphalia, a target sample of
125 schools was selected through a random multi-stage sampling
procedure taking different strata into account. The strata formation
was based on the socioeconomic status (social index) of the regio-
nal district, which was determined on the basis of welfare aid
expenditures at the county level and the share of pupils per school
with an immigrant background. Details relating to the sampling
can be found in VTI (2012) and details relating to other samples
and segments of the overall project can be found in MRI (2011),
Salamon et al. (2010) and VTI (2012).
The objectives of this article are on identification of political,
individual and context factors affecting the individual decisions
by pupils to order school milk. As prices for school milk are fixed
within the regulations of the EU School Milk Scheme the price-re-
lated effects for school milk orders could not simply observed from
the market. Therefore an experimental study design was required
recording individual school milk orders at changing prices. In addi-
tion to this price experiment, detailed information on the habits,
attitudes, socio-economic circumstances and characteristics of
the people involved was obtained by administering various written
questionnaires. The persons examined in the questionnaires in-
clude pupils, the pupils’ parents, and several people associated
with the schools, such as class teachers, and other school personnel






socioeconomic factors of the pupil and the family
pupils' attitude, behavior, habits and knowledge
parents' attitude, behavior and knowledge
class
class characteristics
class teachers' attitude, behavior and knowledge
school
school characteristics
school principals' attitude, behavior and knowledge
school milk managers' attitude, behavior and knowledge
policy regulations within the School Milk Scheme (e.g. price)
Fig. 1. Demand model for school milk.
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Price experiment
A price experiment was conducted in the participating schools
to document the number of orders under different price settings
to allow for the estimation of the impact of prices on the level of
demand. The initial school prices of 30 cents for non-flavored milk
and 35 cents for flavored milk were reduced in a price experiment
that involved a stepwise reduction of prices during the 2008/09
school year. Starting with a price of 35 cents per school milk pack-
age3 in step 1, the price was reduced step-by-step until it reached 0
cents per package by the end of the school year (see Fig. 2). In the
next phase of the price experiment, school milk prices increased
again by steps to 35 cents during the following 2009/10 school year.
Over the course of the data collection process, the number of schools
in the sample decreased from initially 125 to 105. In the schools that
remained in the sample, the number of individual orders for school
milk for pupils in second, third and fourth grades were registered
and recorded at designated intervals. The quantities ordered were
reported by the primary schools only during the 2008/09 school
year. In the following school year, the quantities ordered were not
reported by the schools in the sample.
Every pupil in the sample had his or her own identification
number (ID) for the duration of the study. Furthermore, each pu-
pil’s class and school were identified by a class- and school-spe-
cific identification code. By using the individual, class and
school identification codes, it was possible to make all the infor-
mation for every pupil completely anonymous. In primary
schools, children can order either one school milk package per
school day or no milk packages for every day in a specific time
period (usually a two-week period). The data for the price exper-
iment indicate whether a pupil did or did not order a school milk
package for each school day in a particular order period. In addi-
tion, the flavor of the school milk was recorded in each instance
in which school milk was ordered. The term ‘‘school milk’’ can
encompass a variety of products from which pupils can make
their choice, but the product range that is actually available in
different schools may vary depending on the decisions of the
school authorities. School milk products at primary schools nor-
mally include plain (non-flavored) and flavored milk drinks in
250-ml packages. Other dairy products are also eligible for the
program, but in practice, they are seldom offered. The firms that
deliver school milk must provide plain (unflavored) milk, but
schools are not required to take this option. The varieties of
flavored milk drinks that are generally offered may include choc-
olate, vanilla, strawberry, banana or caramel. Our econometric
analysis does not take the flavor that was chosen into account,
but in the descriptive analyses, it is interesting to note the
choices among flavored and non-flavored milk packages.
Written questionnaires
In addition to the information on school milk orders, other
information was collected by written questionnaires that were gi-
ven to all pupils and their parents and to class teachers, school
principals and school milk managers4. For this information as well,
all data were coded with the same ID numbers for the specific indi-
vidual, class and school that were already being used for coding the
information relating to school milk orders. The questionnaires con-
sisted primarily of questions relating to nutritional behavior, con-
sumption preferences, attitudes toward healthy nutrition, milk and
school milk, and ideas about the School Milk Program (facilitating
and inhibiting factors), as well as suggestions for improvement,
questions about the respondent’s knowledge about nutrition and
milk, and questions relating to socioeconomic indicators. The ques-
tionnaires for teachers, school principals and school milk managers
also included questions about the food, meals and, especially, milk
that was offered at the schools. There were also questions about
the organization of school milk distribution, decisions on the product
range, attitudes toward milk and school milk, and educational mate-
rials provided by the schools on nutrition and milk. To examine atti-
tudes, all respondents except children were asked to rank
statements from ‘‘totally disagree’’ to ‘‘totally agree’’ using a five-
point Likert scale. All the questionnaires underwent pretesting. Be-
fore the pupils were surveyed, the parents’ written consent was
obtained.
The written questionnaires contain a rich assortment of vari-
ables, but for this analysis, only those variables that could have
an effect on individual school milk demand have been selected.
These variables are in line with the above mentioned influencing
determinants for school milk demand (see Section 2). All surveyed
variables are listed in detail in the final report of the project (VTI,
2012). In total 102 variables are considered: 12 variables relating
to socioeconomics of pupils; 9 variables relating to pupils’ atti-
tudes, behavior, habits and knowledge; 13 variables relating to
parents’ attitude, behavior and knowledge; 2 variables relating to
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Fig. 2. Prices of school milk during the price experiment.
3 The price of non-flavored school milk was 30 cents per package. From the second
to the seventh price step, the price that was charged for plain milk and flavored milk
was the same.
4 These questionnaires were developed by Max Rubner-Institut (MRI), Federal
Research Institute of Nutrition and Food, Karlsruhe, Germany.
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variables relating to class teachers’ attitude, behavior and knowl-
edge; 14 variables relating to school principals’ attitude, behavior
and knowledge; 23 variables relating to school milk managers atti-
tude, behavior and knowledge; and 3 variables relating to political/
institutional factors.
Data
Based on general distribution of school milk orders, it is clear
that for most pupils, there is very limited variation in school milk
orders within each price step. Pupils who decide to order school
milk in an order period at a certain price level will usually continue
to order school milk in the remaining order periods at the same
price step. Only 26% of the pupils ordered school milk for at least
one period at a certain price step but did not order milk for every
school day at that price step. Thus, the distribution of orders within
one price step is u-shaped (i.e., either a pupil orders in every period
or the pupil does not order at all). Furthermore, in analyzing price
effects, the differentiation between price steps is important. For
this reason, the average level of ordering by each pupil at each
price step was calculated. At the initial price of 35 cents for fla-
vored and 30 cents for non-flavored school milk, every pupil or-
dered an average of 0.43 packages per school day. However, each
pupil can receive a maximum of one package per school day; thus,
the average figure actually indicates the average number of pupils
ordering school milk at this price step. In other words, this figure
represents the average probability that a pupil will order school
milk. When the prices were lowered to 25 cents, the pupils ordered
an average of 0.45 packages per school day, and when the price
was 15 cents, the pupils ordered an average of 0.46 packages per
school day. Furthermore, when the school milk was offered free
of charge, an average of 0.81 packages were ordered by each pupil
per school day. It is typically the case that when products are of-
fered at a price of zero, almost all people tend to demand the prod-
uct. A price that is set at zero can be regarded as a special price
because most people do not choose the alternative with the high-
est cost-benefit difference (Shampan’er and Ariely, 2006). This is
contrary to the assumption of neo-classical demand theory. There-
fore, the level of consumption in price step four can be considered
the maximum possible demand potential. The average consump-
tion of 0.81 packages per day indicates that the average share of
pupils ordering school milk was 81%. This result shows that some
pupils will never consume school milk even if it is offered for free.
A similar situation was reported from a Scottish study where
school meals were offered to pupils for free and 71% of the pupils
only took a free meal (The Scottish Government, 2003).
In the subsequent analysis, the determination of whether milk
was ordered was based on the average consumption per pupil in
a particular period. In accordance with the objectives of our analy-
sis, the appropriate analytical approach was to consider the aver-
age decision of pupils to order school milk as a binary decision.
Pupils who changed their mind within the period when a certain
price step was in effect were treated as zero (no order) if they or-
dered milk for less for than half of the possible days at that price or
as one (order) if they ordered milk for more than half of the possi-
ble days. Therefore, a score of ‘‘0’’ represents pupils who were less
likely to order school milk at a particular time and at the desig-
nated price step, and ‘‘1’’ represents pupils who were more likely
to order school milk at the designated price step.
Data relating to school milk orders and all the data obtained
from the questionnaires were merged into a common dataset. In
this way, pupils who did not order school milk were also captured.
Individual-level data on school milk orders during the four price
steps were used to determine the effects of price and policy. The
results of the questionnaires were used to identify individual and
context factors relating to pupils who consume school milk in com-
parison with pupils who do not consume school milk.
Because of missing data or missing questionnaires, not all pu-
pils, classes and schools are completely covered. In total, the sam-
ple for which complete data were available included 7336 pupils
from 101 primary schools and 552 classes (see Table 1). The pro-
portions of boys and girls were 50.1% and 49.9%, respectively. Pu-
pils with an immigration background constituted 27.4% of the
whole sample. The distribution of pupils across the second, third
and fourth grades is relatively balanced.
The hierarchical structure of the resulting dataset examined in
this study requires a special specification of the model. The hierar-
chical structure of the data indicates that pupils were nested with-
in classes and within schools. First, the basic model is formed by
the pooled structure resulting from the repeated measurements
(i.e., the measurements at each of the four price steps) of school
milk orders at the individual level. Second, the model considers
explanatory variables that were measured at the individual level
(i.e., characteristics of the individual pupils and parents) or that
were measured at a higher level before being applied at the indi-
vidual level. Thus, context variables are based on an artificially
high number of observations. The characteristics of the teachers,
for example, are multiplied when they are applied to all the pupils
of each teacher. Moreover, the group-level observations are not
independent from each other because all the members in a group
of pupils belong to the same class and the same school. This type
of model specification leads to a multilevel analysis. The multilevel
analysis is based on a special form of ordinary least squares (OLS)
regression also known as hierarchical linear modeling (HLM).
Methodology – multilevel analysis
Multilevel analysis is usually applied in social science research
areas such as sociology, education, and psychology, but it is also
used in bio-medical sciences (Goldstein, 2011; Snijders and Bosker,
2003). According to Bickel (2007), multilevel modeling can be con-
sidered ‘‘a better way of doing regression analysis under specific
circumstances.’’ Such circumstances are present when observa-
tions are nested or grouped in identifiable contexts (e.g., pupils
in classes, employees in firms, repeated longitudinal measures of
the same subjects, etc.). In contrast to OLS regression, multilevel
regressions have an inherently hierarchical structure that is de-
signed to deal with nested data. Therefore, the nesting of observa-
tions within groups is fundamental to multilevel models. In fact,
nesting is the primary reason for conducting multilevel analysis
(Bickel, 2007). Due to clustering, observations of members of the
same group are usually more similar to each other than they are
to observations of members in different groups. This pattern vio-
lates the OLS assumption of independence of all observations.
Moreover, the number of observations at the context level is artifi-
cially increased. In terms of the conventional statistical signifi-
cance tests that are used in OLS regression, the estimates of the
t-values for coefficients at the context level would be over-esti-
mated, causing the standard errors to be far too small. This effect
may result in many spuriously ‘‘significant’’ results (Hox, 2002).
In principle, the concept of multilevel analysis reflects the fact
that individuals interact with others within the social context to
which they belong. The individuals are influenced by the common
environmental conditions and by the social groups, but the groups,
in turn, are affected by the individuals who make up the group. The
individuals and the social groups can therefore be seen as a hierar-
chical system in which different levels can be defined (Goldstein,
2011; Hox, 2002; Snijders and Bosker, 2003). In analyzing the
determinants of individual demand, the multilevel approach as-
sumes that individual decision making is dependent on individual
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properties as well as on context factors. For example, pupils in the
same school tend to be similar because of the selection process and
their common social background. Thus, in such a sample, individ-
ual observations cannot be regarded as completely independent.
A main difference between OLS regression and multilevel mod-
els is that the equation defining the hierarchical linear model con-
tains more than one error term, one (or more) for each level
(Snijders and Bosker, 2003). In the current literature regarding
multilevel approaches, the proper treatment of the error structure
for these models has received special attention (Hox, 2002;
Snijders and Bosker, 2003; Raudenbush and Bryk, 2002).
The term ‘‘multilevel’’ is used for a variety of models that are
designed to examine multilevel theories with multilevel data tech-
niques (DiPrete and Forristal, 1994). Two general specifications of
multilevel regression models are commonly used, the random-
intercept model and the random-slope model (Hox, 2002; Snijders
and Bosker, 2003; Raudenbush and Bryk, 2002). A simple example
of a two-level multilevel regression model will be considered to
clarify the differences. In general, multilevel models can be ex-
pressed either in a single equation or in a set of equations in which
the coefficients of the micro unit (level 1) are expressed as func-
tions of the macro unit (level 2). Based on the latter approach,
the following equation presents a fixed-effects multilevel regres-
sion model:
Level 1 model : Yij ¼ b0j þ b1jXi;j þ rij ð1Þ
Level 2 model : b0j ¼ c00 þ u0j
b1j ¼ c10 ð2Þ
Whereas the level 1 intercept b0j is random at level 2, the level 1
coefficient b1j is expressed in level 2 as an exact function. In other
words, b1j provides an estimate of the effect of Xij and is the same
for all level 1 units. In contrast, in random-effects multilevel mod-
els, the coefficient b1j is random. Therefore, the level 2 equations
now become
Level 2 model : b0j ¼ c00 þ u0j
b1j ¼ c10 þ u1j
ð3Þ
Each level 1 unit has its own coefficient so the effect of Xij is not
the same for all level 1 units. The specification of random effects
leads to a more complex error structure in the model equation
and makes it possible to decompose the variance in the dependent
variable into the within-group variance and the between-group
variance. Thus, the estimation of the coefficients is not trivial and
is limited by possible optimization techniques (DiPrete and Forri-
stal, 1994).
Model specification
The multilevel approach of the ordinary logistic model chosen
for this analysis is a random-intercept model that includes random
intercepts and fixed slopes at the specified levels. Yijk is the out-
come (i.e., the response of the ith pupil of the jth class in the kth
school, which is either 0 [if the pupil does not order school milk]
or 1 [if the pupil orders school milk]). For this reason, the logistic
approach was used.
It is assumed that the given random effects ujk and uk represent
unobserved class and school characteristics, respectively. Further,
for pupil i of class j in school k, it is assumed that
pijk ¼ probabilityðYijk ¼ 1Þ ð4Þ
and the logit of this probability is described by
logitðpijkÞ ¼ b0 þ b1Xijk þ b2Xjk þ b3Xk þ ujk þ uk; ð5Þ
where Xijk, Xjk and Xk represent observed characteristics at individ-
ual, class and school levels, with corresponding fixed effects b1, b2
and b3. Further, it is assumed that the random effects ujk and uk
are independent and normally distributed, with zero mean and




So, the random effects are not directly estimated as model parame-
ters, but are instead summarized by the only variances. Thus, r22
contains the summarized class (level-2) and r23 the summarized
school level (level-3) variance components. The linearized form of
the logistic multilevel model is described in the following equation:
Y ¼ pþ  with p ¼ f ðXbþ ZUÞ; ð7Þ
whereas the conditional distribution of the response given the ran-
dom effects is assumed to be Bernoulli, with success probability
determined by logistic cumulative distribution function (c.d.f.).
Thus, outcome variable Y is expressed as the sum of the probability
plus an individual-level error term. f is the inverse logit transforma-
tion, whereas X is the model matrix for the fixed effects, analogous
to the covariates which can be found in a standard logistic regres-
sion model, with the regression coefficients b. Further, Z is a block
diagonal matrix and is used as model matrix for the random effects.
The individual-level error term e has a mean of zero and a
(conditional) variance given by a diagonal matrix with entries
Table 1
Sample characteristics.
Number of pupils Total number Percentage (%)
Boys 3676 50.1
Girls 3658 49.9
Pupils with an immigration background 1917 27.4
Pupils without an immigration backgrounda 5089 69.4
2nd-Grade pupils 2522 34.4
3rd-Grade pupils 2443 33.3
4th-Grade pupils 2371 32.3
Pupils in schools with a social index score of 1 2121 28.9
Pupils in schools with a social index score of 2 2358 32.1
Pupils in schools with a social index score of 3 675 9.2
Pupils in schools with a social index score of 4 904 12.3
Pupils in schools with a social index score of 5 795 10.9
Pupils in schools with a social index score of 6 483 6.6
Former participation in the EU School Milk Scheme 6988 95.3
No former participation in the EU School Milk Scheme 348 4.7
Total 7336 100.00
a For 330 pupils (3.2% of the total), there is no information about the existence or non-existence of an immigration background.
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p(1  p) whereas p represents the probability that Y = 1. This is a
unique property for these dichotomous variables. As a consequence,
the logistic multilevel model does not include a separate parameter
for the level-one variance. The level-one residual variance of the
dichotomous outcome variable follows directly from the standard
logistic distribution with a variance of p2/3 (=3.28988) (note that
p here represents the famous mathematical constant ‘pi’) (Stata
Corp., 2009; Snijders and Bosker, 2003; Rodriguez and Goldman,
2001; Hox, 2002).
Following Rodriguez and Goldman (2001), the model written
above can be illustrated as a graph (see Fig. 3) in which the nested
structure (pupils of classes in schools) is shown by using stacked
sheets. Boxes symbolize known quantities, and ovals symbolize
unknown quantities. Full arrows describe probabilistic dependenc-
es, and broken arrows represent deterministic relationships (Rodri-
guez and Goldman, 2001).
An additional level is included to quantify the effect of the sub-
sidy of the school milk and the prices of other goods. Because there
are four measurements for each pupil with one measurement for
each price step (as explained in the previous section), the pooled
data structure of the dataset results in a four-level model. Repeated
measures on individuals are entered at the first level, individual
variables are entered at the second level, and context variables
are entered at the third and fourth levels (Heck and Thomas,
2009; Snijders and Bosker, 2003). Thus, the demand for school milk
by a single pupil is determined by the price as well as by individual,
class and school characteristics, which are quantified in the multi-
level approach.
Analysis and results
Data handling and estimation were performed with the STATA
Version 11 statistical program using the ‘xtmelogit’ procedure for
a logistic linear random intercept model. As a preliminary step, a
correlation matrix was generated depicting the correlations across
all the available explanatory variables to guard against the risk of
multicollinearity. At the first stage of the analysis, the intercept-
only model (referred to as the ‘empty model’) was estimated. The
empty model contains no explanatory variables and shows the
decomposition of the variance across the levels. In the next step,
all available explanatory variables were entered as fixed effects.
Variables that led to insignificant results or that caused the regres-
sion not to converge were excluded. For the applied model, the first
level was identified by the price step variable, the second level was
defined by each pupil’s ID variable, the third level was defined by
the class-ID variable, and the fourth level was defined by the
school-ID variable.5 The dependent variable was the probability of
a school milk order for each pupil.
The random-effects part of the intercept-only model shows the
decomposition of the variances for the individual level, class level
and school level (see Table 2). As noted above, the logistic multi-
level model does not include a parameter for level-one variance.
The variance at the individual level (level 2) represents the largest
portion of the unexplained variation (3.09) followed by the vari-
ance at the level of classes (where the value was 0.51) and the var-
iance at the level of schools (where the value was 0.33). Since the
logistic distribution for the level-one error implies a variance of p2/
3 = 3.28988, this implies that following Snijders and Bosker (2003)
for a four-level logistic random intercept model the intraclass cor-
relation, e.g. at level 2, that is the expected correlation between
two level-2 units in the same group, is defined by
q2 ¼
r22
r22 þ r23 þ r24 þ p2=3
: ð8Þ
The intraclass correlation for the other levels is calculated sim-
ilarly. So, at the individual level (level 2) this leads to the intraclass
correlation coefficient q2 = 0.4284 followed by q3 = 0.0704 at the
level of classes and q4 = 0.0457 at the level of schools. This coeffi-
cient shows the proportion of variance of total variance that is ac-
counted for by the group level. The high value of unexplained
variation at level 2, however, requires further explanation. Based
on this first step, it is appropriate to verify the significance of the
variation at each level in the random-effects part of the model.
The likelihood ratio test is performed to see whether the estimated
variances are significant. In particular, the model is fitted with and
without the level 2 random effect uj testing the significance of the
variance at level 2. The null hypothesis is r22 ¼ 0 that means that
the random effect ui is not needed in the model specification. For
each incorporated level, the variances at all levels are significantly
different from zero.
Turning to the random-intercept model, the random portions in
the estimated models declines for most of the levels (see Table 3).
Thus, the explanatory variables that were included in the fixed-ef-
fects part of the random-intercept model reduced the unexplained
variance of the group-level effects at the school and class level (i.e.,
at school level from 0.33 to 0.22 and at the class level from 0.51 to
0.37). The variance at the level of individual pupils increased from
3.09 to 5.31, which is typical for multilevel analyses involving a pa-
nel structure. This increase occurs because the data collection pro-
cedure was designed in such a way that the repeated
measurements were evenly spaced, and the individual-level data
were collected at the same time for the entire sample. As a result,
the variability among pupils in relation to the time series variable
is usually much higher than what is assumed in a hierarchical sam-
pling model. Consequently, the intercept-only model over-esti-
mates the variances at the level with the repeated measurements
and under-estimates the variance at the individual level (in this
case, level 2) (Hox, 2002).
The fixed-effects part of the estimated model contains the
explanatory variables that contribute significantly to the likelihood
that pupils will order school milk. Two significant variables that
were measured at level 1 are the price of school milk and the
Fig. 3. A three-level logit model with class and school effects on an individual-level
binary outcome. Source: Modified from Rodriguez and Goldman, 2001, p. 341.
5 In accordance with the common terminology, we call our model a four-level
model. In contrast to the common terminology, the xtmixed documentation of STATA
calls the type of model that we examined a three-level model because the lowest level
(i.e., the repeated measurements in our study) is not considered to be a separate level
(Rabe-Hesketh and Skrondal, 2007).
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free-of-charge distribution of school milk. Both of these variables
have a significant influence on the decision to order school milk.
As expected according to economic theory, and under the condi-
tion that nothing else changes, the negative sign for the ‘school
milk price’ variable indicates that a reduction in school milk prices
is associated with an increasing probability that pupils will order
school milk. Furthermore, also as expected, the free-of-charge dis-
tribution of school milk variable is found to be associated with a
strong and highly significant effect on school milk demand. In
addition to the regression coefficients, odds ratios were calculated.
Odds ratios are the results that are typically used in the context of
logistic analysis. The word ‘‘odds’’ refers to what may also be called
‘‘chance’’ or ‘‘likelihood,’’ and the odds ratio is an indicator of the
ratio of two odds. The odds of an event occurring is the probability
of the event divided by the probability of the event not occurring
(Tutz, 2000). The odds ratio of the variable ‘school milk free of
charge,’ which has a value of 27.5, is the highest odds ratio in this
entire study. The likelihood that pupils will order school milk when
there is a free-of-charge distribution is much higher than the like-
lihood of an order when the milk is not free.
Table 2
The intercept-only model. Source: Own calculations with STATA.
Fixed part Coefficient Standard error
Constant 0.430a 0.072
Random part Variance Standard error
r24: school 0.330 0.080
r23: class 0.508 0.064
r22: pupil 3.094 0.012
Number of schools 101
Number of classes 552
Number of pupils 7336
Log-restricted likelihood 17468.96
a Significant at the .01 level.
Table 3
The random-intercept model. Source: Own calculations using STATA.
Fixed part Coefficient Std. err. Odds ratio
Constant 0.531 0.790 –
Level-1: price
School milk price 0.199 * 0.101 0.820
School milk free of charge (yes = 1) 3.313 *** 0.144 27.459
Level-2: pupils
Age 0.336 *** 0.068 0.715
Gender (girls = 1) 0.590 *** 0.116 0.554
Immigration background (without = 1) 0.564 *** 0.137 1.758
No milk consumption at home (yes = 1) 0.630 *** 0.134 0.533
Positive image of milk 0.671 ** 0.201 1.957
Negative image of milk 1.041 *** 0.283 0.353
Level-2: parents
Income <0.001 * <0.001 1.0001
‘‘Children from households with a low income should get school milk free of charge.’’
I agree 0.225 * 0.122 0.799
‘‘I feel good if my child drinks school milk during breaks.’’
I agree 1.602 *** 0.157 4.963
I disagree 0.924 *** 0.205 0.397
‘‘School milk facilitates a sufficient milk supply for children.’’
I agree 0.326 * 0.148 1.385
I disagree 0.399 * 0.192 0.671
‘‘My friends say milk and milk products are components of a healthy diet for children.’’
I agree 0.463 ** 0.152 0.630
Level-3: class teacher
The teacher drinks milk with the pupils during morning break (yes = 1) 0.397 * 0.205 1.488
‘‘School milk facilitates a healthy diet for children.’’
I disagree 0.808 * 0.400 0.446
‘‘Persons whom I appreciate think that children should drink school milk.’’
I disagree 0.542 * 0.226 0.582
Level-4: school
Number of different milk flavors 0.423 *** 0.108 1.526
Level-4: school principal
Parents took the initiative to provide school milk at school (yes = 1) 0.503 * 0.207 0.605
Level-4: school milk manager
Remuneration of the school milk manager (base: no payment)
Lump sum 0.824 – 0.763 0.439
Sales-related 0.427 * 0.197 0.652
Random part Var. Std. Err.
r24: school 0.218 0.107
r23: class 0.368 0.134
r22: pupil 5.313 0.361
Number of schools 67
Number of classes 299
Number of pupils 2634
Log-restricted likelihood 5026.63
* Significant at the .10 level.
** Significant at the .05 level.
*** Significant at the .01 level.
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An additional set of 13 variables apply at level 2. These variables
represent the impact of the characteristics of individual pupils and
parents on the decision to order school milk. In this set, psycho-
graphic and economic factors, as well as gender, are the most sig-
nificant drivers. These factors include pupils’ age, gender,
immigration background, habits relating to milk consumption at
home, and positive or negative attitudes about milk. The variables
at this level also include the family net income, the parents’ atti-
tude toward milk and school milk, and attitudes regarding healthy
nutrition. The variables that relate to pupils at the individual level
are all highly significant. The coefficients for the variables ‘age’,
‘gender’ and ‘migration background’ show that the chance that a
pupil will demand school milk is higher for younger pupils than
for older pupils, it is higher for boys than for girls, and it is higher
for pupils without an immigration background than for pupils with
an immigration background. Furthermore, the probability that pu-
pils will order school milk is lower for pupils who do not drink milk
and milk products at home. The image of school milk is also highly
significant. This image variable is created from several statements6
that were included in the pupils’ questionnaires, and it indicates
whether the pupil’s image of milk is positive, negative or not clear.
The probability of ordering school milk is higher for pupils who have
a positive attitude toward milk, and it is lower for pupils whose atti-
tude is negative. However, the results also indicate that the odds ra-
tio for the variable that represents pupils’ negative perception of
milk has a stronger effect on demand than the variable that repre-
sents a positive perception.
The net income of households is also a significant variable be-
cause the probability that pupils will order milk increases when
the income is higher. As noted above, parents were asked to rank
several statements using a five-point Likert-scale. For every state-
ment listed in Table 3 in quotation marks, respondents had five
choices ranging from completely agree to completely disagree.
The results show that the probability that a pupil will order school
milk is lower if parents agree with the statement, ‘‘Children from
households with a low income should get school milk free of
charge.’’ Pupils whose parents agree with the statement, ‘‘I feel
good if my child drinks school milk during breaks’’ have a higher
probability of ordering school milk. Thus, pupils whose parents re-
jected the statement show a lower probability of ordering school
milk. The probability that a pupil will order school milk increases
if parents agree with the statement, ‘‘School milk facilitates a suf-
ficient milk supply for children,’’ and vice versa. The level of agree-
ment with the statement, ‘‘My friends say that milk and milk
products are components of a healthy diet for children’’ is associ-
ated with a lower probability of ordering school milk.
At the next levels (levels 3 and 4), context variables were con-
sidered. At level 3, which includes variables that apply to classes,
there are three significant variables relating to class teachers. The
probability that a pupil will order school milk is higher if the class
teacher drinks milk with the pupils during breaks. Furthermore,
the attitudes that teachers express in relation to two statements
in the questionnaires have a significant impact on pupils’ decisions
to order school milk. The probability that a pupil will order school
milk is lower if the class teacher disagrees with the following state-
ments: ‘‘School milk facilitates a healthy diet for children’’ and
‘‘Persons whom I appreciate think that children should drink
school milk.’’
The context variables at level 4 represent characteristics of
school principals, school milk managers and the school environ-
ment. For each of the groups, one variable proved to be significant.
Regarding school characteristics in general, the coefficient for the
number of different school milk products that are available at each
school is positive and highly significant. As the number of available
products increases, the chance that an individual pupil will de-
mand school milk becomes higher. Furthermore, in the question-
naires, school principals were asked, ‘‘Who decided to offer
school milk at your school?’’ If the principal’s response to that
question indicated that parents originally initiated the arrange-
ments to supply school milk at their school, that response was
associated with a lower chance that pupils would order school
milk. Finally, if the school milk managers’ remuneration for han-
dling school milk was linked to the number of school milk pack-
ages that were sold, there was a significant negative effect on
demand. The base for this categorical variable is ‘no payment.’
Sales-related remuneration means that the payment for handling
school milk is variable and depends on the sales volume. Another
payment possibility would be a fixed lump-sum payment, but this
variable is not significant.
Discussion
As expected, the price of school milk, which indicates the insti-
tutional impact, has an influence on the decisions of individual pu-
pils to order milk. This finding confirms the proposition that the
policy setting (e.g., the availability and the size of subsidies) plays
a role in the demand for school milk. The variable that had the
highest positive impact on the probability that pupils would order
milk was the free-of-charge distribution of school milk. Not all pu-
pils order school milk even when it is free of charge, however. This
outcome is driven by a certain share of pupils with lactose intoler-
ance as well as pupils who simply dislike milk and pupils who for-
get to order. In all, the proportion of pupils who order milk under
the free-of-charge condition reflects the overall potential in
demand.
The significant effect of the presence of an immigration back-
ground can be explained in two ways. First, pupils with an immi-
gration background may not accustom to consuming such milk.
Instead, they may be more familiar with other dairy products
(e.g., kefir or ayran), which are not part of the available product
range. Second, there might be greater price sensitivity among pu-
pils with an immigration background, such as children from low-
income households, for whom ordering school milk is primarily a
matter of price (BPB, 2008).
There is a significant effect of parents’ agreement with the
statement, ‘‘Children from households with a low income should
get school milk free of charge.’’ In this instance, the negative sign
of the coefficient seems counterintuitive. One possible explanation
may be that parents who regard themselves as poor order less
school milk because they would like to receive the school milk free
of charge. Parents’ agreement with the statement, ‘‘My friends say
that milk and milk products are components of a healthy diet for
children’’ is also associated with a significant negative effect. A
possible explanation may be that the statement has no real refer-
ence to school milk and the fact that in families in which parents
agrees with the statement, the level of milk consumption may al-
ready be high.
The chance that pupils will order school milk is higher if the
class teacher drinks milk with the pupils during break. This finding
indicates that teachers serve as a role model for their pupils. In
addition, the attitude of teachers toward milk, and especially to-
ward school milk, has an effect on their pupils. This finding is re-
flected in a lower chance that pupils will order school milk if
their class teachers disagree with the statements, ‘‘School milk
facilitates a healthy diet for children’’ and ‘‘Persons whom I appre-
ciate think that children should drink school milk.’’
6 The variable that was developed to represent the ‘image of milk’ was based on the
pupil’s agreement with the following five statements: ‘‘Milk is cool,’’ ‘‘Milk makes me
fit,’’ ‘‘Milk is healthy,’’ ‘‘Milk is something for babies,’’ ‘‘Milk is unhealthy.’’ If pupils
agreed with one or more statements, they were asked to mark it.
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With regard to the school-level effects, as the number of avail-
able products increases, the chance that an individual pupil will
demand school milk also increases. From this finding, it is easy
to conclude that pupils prefer a wider range of products from
which they can choose. The decision made by the school’s princi-
pals and teachers to introduce school milk and to participate in
the school milk program seems to be an important component
for the success of the school milk program. When parents are the
ones who originally initiated the introduction of school milk at
their school, the impact on the probability that a pupil will demand
school milk is negative.
Finally, the school milk managers’ remuneration for handling
school milk has a significant negative influence on demand when
it is based on the number of milk packages that are sold. An inter-
pretation of this finding might be that the motivation of school
milk managers to organize the school milk scheme at their schools
is independent of the payment system.
Before drawing conclusions from this study, several limitations
need to be discussed. First, the data may be vulnerable to a self-
selection bias because pupils who ordered school milk were
slightly over-represented among the pupils who completed the
individual questionnaires compared to pupils who did not order
school milk. This outcome led to a positive selection bias of pupils
who order school milk for this detailed analysis. Several options
have been discussed to overcome the problem, including a two-
step Heckman estimation for sample selection problems. Such esti-
mations require a censored, or truncated, sample, however, and
that would not have been applicable in this case. Therefore, that
approach was not pursued in this study. Another limitation is that
it was not possible to include all relevant levels and explanatory
variables in the model to explain school milk orders because some
potentially relevant variables had been found not to be significant,
and some would have made it impossible for the model to be
solved. For example, the model was not able to take into account
regional information about the schools involved, information on
school milk suppliers, or the seasonality of consumption. Finally,
the focus on the federal state of North Rhine Westphalia may limit
the generalizability of the results as the consumption patterns of
dairy products vary considerably across the different German re-
gions. The analysis has, so far, not yet covered individual decisions
concerning the product type chosen as the number of products and
the product range is decided on by the school and varies. However,
descriptive analysis indicates that only very few children (about 4%
on average) buy plain milk. In the analysis, two schools provided
plain milk as the only choice, but during the project one of the
two chose to extend its product range. In schools providing only
plain milk, the average consumption is lower than in others and
could not be increased by lower prices and only to a lower extent
by free-of-charge distribution (details see VTI, 2012).
Conclusions
Several levels of determining factors explain school milk orders.
First, as expected, the policy-driven school milk price has an influ-
ence on the order decisions of individual pupils. Policy influences
school milk through subsidies, price ceilings, certification proce-
dures and controls. The free-of-charge distribution of school milk
shows the highest positive impact on the probability that school
milk will be ordered.
The characteristics of pupils and parents comprise more than
half of the factors that influence demand and exhibit the highest
levels of significance. Of crucial importance is pupils’ age and gen-
der, the presence of an immigration background, household in-
come and, in addition to socioeconomic factors, the behavior and
attitudes of various agents have an impact on the probability that
pupils will order school milk. Finally, the context factors relating to
the wider environment are not negligible. They demonstrate the
importance of various influential group-level effects on individual
decision making.
By including all the relevant agents in the pupil’s environment
in the analysis, the special data structure, which is characterized
by different aggregated explanatory variables, needs to be taken
into account. In this regard, it is important to note that group-le-
vel variables, such as the number of milk products that are avail-
able at school and the class size, are equal for all pupils within
the same school or class, but they differ only between pupils of
different schools or classes. In addition, pupils in the same school
or class tend to behave more similarly compared to members of
their own group than to pupils of different classes and schools.
Therefore, the nesting of pupils within classes and schools must
to be taken into account in analyzing the factors that influence
school milk demand. The variability that stems from the inher-
ently hierarchical data structure is considered in multilevel anal-
ysis and is expressed in the random portion of the analysis. This
random-effects analysis shows the variance that is attributable to
each incorporated level, which can be considered the group-level
effect.
Further extensions of the models examined in this study are
possible, but because the research question for this study was
aimed at the identification of the main effects, the random-inter-
cept model was chosen. Based on existing information associated
with different influential groups, the multilevel approach seems
to be an appropriate strategy for selecting the key factors that
influence school milk demand. Furthermore, this study made it
possible to quantify the price effects gained through a price exper-
iment and to combine those panel data with individual-level and
higher-level information in a single model.
Several recommendations for policy makers can be derived
within the study from its results with respect to the targeted objec-
tives. In principle, there are different types of amendments possi-
ble: one type comprises changes of the EU regulations, another
one adjustments to the German implementation and a third group
deals with behavior and decisions of the dairy industry and
schools. In the following some examples are given, hence, nutri-
tional aspects are not covered here.
An amendment which could possibly be achieved by changing
regulations is the free-of-charge distribution as a very important
driver in the analysis. However, a free-of-charge distribution with-
in the EU is not really considered as an option because significant
groups of parents and school personnel (e.g., teachers) see this as a
devaluation of food items. Instead, the development of more tai-
lored EU programs for special groups (e.g., girls or pupils with an
immigration background) would seem to be reasonable. Girls, for
example, are obviously at risk of an insufficient calcium supply.
Further, as teachers serve as role models and pupils imitate
their behavior, the example of school milk drinking by teachers
has a positive effect on the ordering decisions of pupils. Therefore
the program could be opened-up for teachers.
Finally, the integration of school milk into an overall concept
may help to increase the attention to the School Milk
Scheme and may reduce handling costs. As in Germany, school
milk is integrated as victuals during breaks and is, in general, not
provided during school lunches. So, for example, the integration
of school milk into school meals or exiting similar programs could
be a possible option. Additionally the scheme may be tailored to
better serve different school types by, e.g., distributing school milk
to older students via a vendor.
Concerning other agents it is recommended that the dairy
industry and the schools should extend the product range toward
more dairy products (e.g., drinking yogurt, buttermilk, kefir, ayran,
curd and cheese). In this way, more diverse preferences can be
addressed.
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Abstract The literature on the factors influencing children’s consumption behaviour is vast;
however, gender-specific consumption behaviour and the determinants driving these discrim-
inative decisions are largely unknown. This article contributes insights to the role of gender in
food preferences using the example of school milk consumption by German primary school
children. Study subjects included pupils, their parents, teachers, and other school personnel.
The results of the multilevel model reveal that there are various factors influencing the
probability that a child will decide to order school milk. In addition to individual factors such
as socio-economics, eating habits, and preferences, consumption behaviour is also affected by
social environmental factors. These factors include the preferences of parents, the consumption
behaviour of teachers, teachers’ attitudes, and the attitude of the school principal. Additionally,
policy-driven aspects (e.g., school milk price, product range) were included in the analysis and
proved to have an impact on a child’s decision to order school milk. Although the results are
limited to consumption behaviour for school milk, they can be used in the development of new
or the revision of existing school food programmes. The example of school milk may shed light
on how specific measures affect boys’ and girls’ consumption, e.g., how they react to price
reductions or specific school settings.
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Introduction
Children’s food consumption is a prevalent topic in the literature, and studies have shown
that nutrition behaviour and eating habits are formed during childhood and are resistant to
changes in later years (Kelder et al. 1994, p. 1121; Kemm1987, p. 210; Lien et al. 2001, p. 217).
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Of all life stages, childhood is known to be of crucial importance for later food choices (Koehler
and Leonhaeuser 2008, p. 17) and is seen as the appropriate time to modify food preferences
(e.g., through food exposure) or to implement dietary interventions (Birch 1979, p. 191; Kelder
et al. 1994, p. 1125; Kemm 1987, p. 210). Food habits are learned through experience and
education; thus, establishing healthy eating habits with a set of knowledge, beliefs, and attitudes
during childhood encourages healthy eating patterns throughout life. Today, the development of
healthy eating patterns is of great importance as childhood obesity has become one of
the most serious public health challenges of the twenty-first century (WHO 2012a).
Preliminary results from the European Childhood Obesity Surveillance Initiative indicate that
there is a trend towards overweightness and obesity in primary school children (aged 6–9 years)
(WHO 2012b).
A variety of factors influencing eating behaviour and the behaviour itself can be
explained by a dynamic and reciprocal interaction among these factors. This article
proceeds from the assumption that an integrated theoretical framework based on social
cognitive theory and Bronfenbrenner’s ecological model is appropriate for describing
factors that influence the consumption patterns of children and adolescents (Reisch and
Gwozdz 2010; Story et al. 2002). According to the above mentioned framework, in-
fluences are categorised into four broad groups: individual (intrapersonal), social environ-
mental (interpersonal), physical environmental, and macrosystem factors. Individual
factors that affect consumption patterns include psycho-social, biological, behavioural,
and lifestyle factors. Further, the consumption habits of children are affected by their
social environment, which comprises family, friends, and peers. The physical environment
concerns the community settings, including schools, restaurants, stores, and vending
machines, and influences the accessibility and availability of food. In a broader sense,
the macrosystem plays a role in determining consumption patterns relating to societal in-
fluences like mass media, advertising, and social and cultural norms (Reisch and Gwozdz 2010,
p. 726; Story et al. 2002, p. 41).
In the present article, different levels of influencing factors on children’s eating behaviour
are analysed using the example of school milk consumption by German primary school
children. The primary objective was to look for determining factors in school milk con-
sumption for boys and girls. The determinants evaluated comprise individual factors and
social and physical environmental factors considered together in an original analysis.
Beyond the individual factors of each pupil, characteristics of their parents, their class
teacher, and the school environment with additional personnel and institutional settings
were taken into account. This comprehensive approach for analysing consumption behaviour
should lead to a better understanding of the driving forces in school milk consumption as food
choice is a complex human behaviour.
Furthermore, it was considered reasonable to differentiate consumption between girls and
boys as prior studies emphasize that food preferences generally differ for boys and girls (Nu
et al. 1996, p. 258) and in the case of milk/school milk girls consume less than boys
(Christoph-Schulz et al. 2012; DGE 2008; Mensink et al. 2007; Robinson 1978;
Weindlmaier and Fallscheer 1997). Sweeting (2008) concludes in a review that gender
differences in food choice and dietary concerns of children and adolescents are the results
of culture-bounded conventions and roles. In addition, societal expectations and stereotypes
for males and females are highly transmitted through parental, peer, and media influences
(Sweeting 2008, pp. 10–11). The role of socio-cultural aspects of gender-specific consump-
tion was also reported by Jensen and Holm (1999). Specific foods and types of food meals
are markers of femininity or masculinity in Western food culture, resulting in a
gendered character of dietary habits (Jensen and Holm 1999, pp. 351, 356). Finally,
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previous findings of the study reveal significant gender-specific consumption behaviours
(vTI 2011; Weible et al. 2011).
The purpose of the present article arose from the fact that the existence of a gender-
specific “gap” is known, but the determinants driving these discriminative decisions are
widely unknown. Several researchers have come to the conclusion that a clear focus on
gender differences is required for gaining more insights into the topic (Koehler and
Leonhaeuser 2008, p. 19; Larson et al. 2009, p. 259; Sweeting 2008, p. 11). The hypothesis
is that influencing factors on eating patterns are different for boys and girls. Knowing these
factors may help to design and to target an appropriate and effective intervention programme
for groups with special needs, such as girls.
Background
Below, the role of parents, peers, teachers, and the school environment in children’s
consumption behaviour is described briefly within a literature review. The gender aspect
has not been analysed in this context and will therefore only be described if such aspects
arise. After the review, the underlying concept of aspects that are assumed to be driving
forces in school milk consumption is explained and grouped according to the theoretical
model introduced previously. General background information about school milk is also
given as it is not an ordinary product that can be sold in food stores and therefore requires a
brief description.
Literature Review
As part of children’s social environment, parents are the most influential factor in the
development of children’s eating habits (Crockett and Sims 1995, pp. 235, 241; Nicklas et
al. 2001, p. 226), and they have a key role in shaping their children’s dietary intake (Birch
and Davison 2001, pp. 903–904; Reinaerts et al. 2007, p. 256). There are different types of
parental influence. Parents’ food selection is perceived as a primary environmental influence
on children’s food choices. Parents are in the position to decide what kinds of food and to
what extent foods are available and accessible at home (Holsten et al. 2012, p. 71; Roos et al.
2012, p. 86). Meal structure, feeding practices, and home eating patterns can impact
children’s food consumption (Golan and Crow 2004, p. 41; Nicklas et al. 2001, p. 226).
The eating behaviour of parents shapes children’s eating behaviour directly as a
result of social role modelling. Parents serve as role models, and parental consumption
can be a predictor of their children’s dietary intake (Reinaerts et al. 2007, p. 256;
Weber Cullen et al. 2001, p. 188; Wind et al. 2006, p. 216). As a result of these
influences, parents make a contribution to the child’s food-related attitudes, preferences, beliefs,
and consumption patterns.
In general, parents own food preferences and food choices are determined by the
cultural and economic context, including the costs, convenience, taste, and availability
of food (Birch and Davison 2001, p. 896). Parenting style is also a factor in the
effectiveness of parents’ behavioural methods to maintain, modify, or control children’s
behaviour (Golan and Crow 2004, p. 41; Nicklas et al. 2001, p. 226). Interestingly, Sweeting
(2008) demonstrated that parents treat boys and girls differently concerning nutritional
behaviour (Sweeting 2008, p. 8).
With the start of schooling as children get older, the behaviour and opinions of peers,
friends, teachers, and other people at school gain more importance (Crockett and Sims 1995,
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p. 243). In addition to the family, peer environments are a primary social context contrib-
uting to youth’s eating behaviour (Salvy et al. 2012, p. 370; Salvy and Pliner 2010, p. 621).
The familiarity with peers is an important social influence. Children are more likely to eat
novel foods or disliked food items when familiar peers are doing so. The familiarity of others
moderates social facilitation of eating for both girls and boys (Salvy et al. 2008, p. 516).
Peers can influence children’s food selection (Salvy and Pliner 2010, p. 624), food accep-
tance (Hendy 2002, p. 222), and food intake (Salvy et al. 2008, pp. 516–517). Weber Cullen
et al. (2001) and Vereecken et al. (2005) analysed both children’s fruit and vegetable
consumption considering peer influences among other things (e.g., attitudes, beliefs, pref-
erences, self-efficacy, parental influences). Weber Cullen et al. (2001) only reported a
correlation between children’s fruit and vegetable consumption and what the children
believe their friends think about eating the foods (normative beliefs). Instead, Weber Cullen
et al. found no relation between children’s consumption and their perceived norms (“what
fruit, juice and vegetable children think their [family and] friends are eating,” p. 190) or
normative expectations (“a child’s beliefs about whether [parents or] friends think the child
should or should not eat fruit, juice and vegetable,” p. 191) for eating fruits and vegetables
(Weber Cullen et al. 2001, pp. 187, 197). In contrast, a more recent study by Vereecken et al.
showed a highly significant correlation between perceived peers’ behaviour and fruit and
vegetable consumption (Vereecken et al. 2005, p. 260). Another study of Crockett and Sims
(1995) differentiated between peer influence towards behaviour and peer influence towards
attitude. During the preteen years, peer influence has a considerable effect on behaviour,
whereas during the teen years, peer influences are more directed towards attitude (Crockett
and Sims 1995, p. 243). Altogether, peer modelling and perceived peer behaviour are
important factors explaining children’s consumption behaviour.
In contrast to the literature on the influences of parents and peers, there are only a few
inconsistent studies on the effects of teachers and the school context on children’s eating
behaviour. Teachers are a source of nutrition information and education, and they may
influence children’s eating habits through their food-related attitudes, preferences, beliefs,
and consumption patterns. In principle, teachers serve as role models for their pupils and
may contribute to the development of eating habits and the achievement of their nutritional
needs (Crockett and Sims 1995, pp. 242–243). Addessi et al. (2005) described a greater
acceptance and intake of novel food in a familiar school environment when an adult
consumed the same novel food in front of the children. Thus, teacher modelling and repeated
exposure may serve as powerful influences promoting children’s acceptance of food
(Addessi et al. 2005, pp. 269–270). However, Hendy and Raudenbush (2000) reported that
there is an effect of teacher modelling only if teachers are enthusiastic and only if they are
not in direct competition with peers (Hendy and Raudenbush 2000, pp. 62, 74–75). A similar
outcome was described by Hendy (1999); children’s acceptance of novel food will be greater
if teachers offer a reward (“special dessert” or “candy”), insist that the children try one bite
of the new food, or offer the choice to try the new food. The acceptance of novel food,
however, will be ineffective if teachers are role models only by eating the new food in front
of the children (Hendy 1999, pp. 22–24).
The school context is also important, as schooling is compulsory, and many of the drinks
and food items children consume at school are provided by the school. Poor information
exists about which components of the school environment influence the nutrition behaviour
of pupils (Maes and Lievens 2003, p. 518). Although schools are at a more distal level and
have a more indirect role, their school policy may influence issues such as the availability of
drinks and foods during breaks, food rules, diet-related activities, and pricing (Story et al.
2002, p. 42). In Germany, such aspects are strongly driven by regional characteristics or
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school settings. Differences among schools in children’s consumption of food and beverages
may be explained by differences among schools or regions or by differences in food policy.
Vereecken et al. (2008) analysed whether potential differences among schools in children’s
consumption of snacks and drinks could be explained by differences in school food policy.
The results revealed that controlling for pupil variables, no differences among schools were
observed for the consumption of milk, water, sugared soft drinks, and snacks; however, the
variation was significant for the consumption of flavoured milk drinks, fruit juice, and fruits.
These results indicate that the availability of sweetened milk drinks may lower the con-
sumption of unsweetened milk (Vereecken et al. 2008, pp. 724–726). Food availability and
food regulations may cause variation among schools; thus, schools should provide a context
where healthy food choices and healthy eating habits are available.
This brief literature review has made clear that social-environmental influences of parents
and peers dominate children’s eating behaviours and that there may be influences of teachers
and the physical school environment as well, although the latter has not been well studied.
Applied Theoretical Model of School Milk Consumption
On the basis of this review and according to the initially presented theories, the determinants
of school milk consumption can be mapped to the different levels of influence. Environ-
mental influences are primarily characterized by the school setting as children purchase and
consume school milk only at school. In German primary schools, school milk is consumed
typically as part of the second breakfast, which usually takes place with the class teacher in
the classroom. Thus, important factors of the social environment include classmates and the
class teacher, who influence the child’s decision to drink school milk. Parents are also
important as they are the key persons in the food socialisation process of their children
(Nicklas et al. 2001, p. 227; Salvy and Pliner 2010, p. 622) and are responsible for paying for
their children’s school milk; thus, the buying decision is a decision of both parents and
children together. Thus, children’s and parents’ food preferences, eating habits, and attitudes
towards milk, milk products, and school milk, as well as their knowledge about a healthy
diet, are important factors when explaining school milk consumption. In addition, the entire
school, with its specific physical environment and characteristics (e.g., geographical loca-
tion, school size, availability of food and beverages/school lunch) and its policies
(programmes for nutrition education; subsidies for food at the European, state or federal
level; local co-financing of food) and its broader social environment (e.g., the school
principal and school milk manager) influence the consumption of school milk. Each factor
is assigned to its respective level, as mapped in Figure 1.
School Milk
As a matter of principle, school milk in Germany can be a part of the school food
policy but is not obligatory. Rather, it depends on the individual school to offer
school milk or not. The implementation of school milk is regulated at the European
level by Council Regulation (EC) No. 657/2008 and should therefore have a nutri-
tional and educational character (EC 2010). The specific objective of the scheme is to
stimulate the consumption of milk by young people by providing them with healthy
dairy products (EC 2007, Recital 43) and, therefore, to contribute to the global
objective to fight against obesity (EC 2008, Recital 2). Milk consumption is promoted
through a community aid that is provided for supplying certain processed milk
products to pupils at educational establishments.
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The term “school milk” can encompass a variety of products from which pupils can
choose. In Germany, school milk products at primary schools typically include plain (non-
flavoured) and flavoured milk drinks, and the varieties of flavoured milk typically offered
include chocolate, vanilla, strawberry, banana, and caramel. Other dairy products (e.g.,
yoghurt) are seldom offered.
According to the provisions of the scheme, all children are entitled to receive up to
250 ml of subsidised school milk (or school milk equivalents) per school day (EC 2008).
Because of this restriction in quantity, school milk products are offered in packages of
250 ml. In general, prices are equal for all primary schools as subsidised prices follow a
maximum price policy (BMELF 1985).
As stated by the German Nutrition Society (DGE), milk and milk products are seen as
part of a healthy diet because of their high protein, vitamin, and mineral content contained in
an optimal combination. According to the DGE, milk and milk products are important as a
calcium source to fulfil dietetic requirements, especially for adolescents. In the case of girls,
who have a high need for calcium, these requirements are often insufficiently met (Biesalski
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Fig. 1 Levels of influence on pupils’ school milk consumption
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Analytical Approach
This article is based on a large federal research project, “Schulmilch im Fokus” (School Milk
in Focus), set up by the German Ministry of Food, Agriculture, and Consumer Protection
and conducted by the Max Rubner-Insitut, Karslruhe and Thünen-Institut, Braunschweig in
Germany. Its objective was to identify and quantify factors that influence demand for school
milk. Data were collected in 125 targeted primary schools in North Rhine-Westphalia (MRI
2011; Salamon et al. 2010; vTI 2011), which were selected through a random multi-stage
sampling procedure.1
Data
Two principle data sets were used: survey data that were collected by questionnaires
distributed to all concerned agents in the targeted schools and panel data generated by a
price experiment conducted in those schools.
Survey data were collected among primary school children in grades 2–42 and their
respective parents, class teachers, school principals, and school milk managers in September
2008 at school. The questionnaire focused on nutritional behaviour; consumption
preferences; and attitudes towards healthy nutrition, milk and school milk and included
questions related to the respondents’ knowledge about nutrition and milk and socio-economic
indicators. The questionnaires for teachers, school principals, and school milk managers also
included questions about the food, meals, and especially the milk offered at school. There were
also questions about the organization of school milk distribution, decisions about the product
range, attitudes towards milk and school milk, and educational materials provided by the
schools on nutrition and milk.
Additionally, a price experiment was conducted during the school year 2008/2009 to
document the number of orders under different price settings and to capture the buying
behaviour of the surveyed children at each of the 125 schools (for more details regarding the
price experiment, see Salamon et al. 2010, pp. 3–4; vTI 2011, pp. 38–41). In the selected
schools, current maximum prices (35 cents for flavoured milk and 30 cents for plain milk)
were reduced stepwise to 25, 15, and 0 cents for all offered school milk products.
Because of missing data or missing questionnaires, not all pupils, classes, and schools
were completely covered. In total, the sample for which complete data were available
included 7,336 pupils (3,676 boys and 3,658 girls) from 101 primary schools and 552
classes. Pupils with an immigration background constituted 27.4 % of the sample, and the
distribution of pupils across the grades was relatively balanced, with 34.4 % second-grade
pupils (normally aged 7–8), 33.3 % third-grade pupils (normally aged 8–9), and 32.3 %
fourth-grade pupils (normally aged 9–10).
Binary Dependent Variable
Based on documented numbers of orders during the school year, a binary dependent variable
for each price setting was created. The calculation was performed as follows: primary school
1 The strata formation was based on the socio-economic status (social index) of the regional district, which
was determined on the basis of welfare aid expenditures at the county level and the share of pupils per school
with an immigrant background. Former participation, or non-participation, in the EU School Milk Scheme
was also considered.
2 In these grades children are generally aged between 7 and 10.
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pupils decide for a specific time period (usually a 2-week period) to order one school milk
package per school day or no school milk package per school day. Based on a general distribution
of school milk orders, it is clear that for most pupils, there was very limited variation in school
milk orders within each price setting. Pupils who decided to order school milk in an ordering
period at a given price usually continued to order school milk for the remaining periods. Only
26 % of the pupils ordered school milk for at least one period at a given price but did not order
milk for every school day at that price. Thus, the distribution of orders within one specific price
was u-shaped (i.e., either a pupil ordered in every period or the pupil did not order at all). For this
reason, the average level of ordering by each pupil at each price setting was calculated.
Pupils were treated as zero (no order) if they ordered milk for less than half of the possible
days at a specific price or as one (order) if they ordered milk for more than half of the
possible days. Therefore, a score of “0” represents pupils who were less likely to order
school milk at a particular time and at the designated price, and “1” represents pupils who
were more likely to order school milk at the designated price.
Explanatory Variables
Tables 1, 2 and 3 provide an overview of the individual-level variables used. Variables stem
from the children’s or parents’ questionnaire. Factors regarding demographics, socio-
economics, and household characteristics are components of Table 1; factors regarding food
preferences, eating habits, and knowledge are listed in Table 2; attitudes of children towards
milk and parents’ attitudes towards nutrition, milk, and school milk are presented in Table 3.
Explanatory variables at the class level, which stem from the class teachers’ questionnaire,
are listed in Table 4. Finally, explanatory variables at the school level are presented in Table 5.
These variables were gathered from the school principals’ questionnaire, the school milk
managers’ questionnaire, and general school information from further surveys or sources.
Statistical Methods and Analyses
Multilevel modelling was used to examine the factors influencing girls’ and boys’ school milk
consumption in consideration of explanatory variables that were measured at different levels of
aggregation. As pupils are nested within classes and within schools, this is a typical case of a
hierarchical data structure, which requires the specification of such a model (Bickel 2007; Heck
and Thomas 2009; Hox 2002; Raudenbush and Bryk 2002; Snijders and Bosker 2003).
In addition to the “individual level,” “class level,” and “school level,” the “price level”
was included to take the pooled data structure (different price settings) into account (Heck
and Thomas 2009, p. 44; Snijders and Bosker 2003, p. 9).
For the analysis, a random-intercept model was chosen with an ordinary logistic model
that included random intercepts and fixed slopes at the specified levels. Analyses were
conducted with STATA statistics version 11 using the procedure “xtmelogit,” which
produced separate estimations for girls and boys to enable a comparison of estimated
coefficients between the groups.
Results
Results from the random intercept model are presented with “price” at level 1, “individual”
at level 2, “class” at level 3, and “school” at level 4. The binary dependent variable is the
choice to order school milk by each pupil.
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Results of the empty model (Table 6) and the final model (Table 7) containing all
explanatory variables at each level are presented and discussed. In both tables, the boys
are on the left side and the girls are on the right side. As intended in multilevel modelling, the
final model includes only the significant variables. In this case, a total of 23 explanatory
variables were identified.
Empty Model
Table 6 presents the random part of the empty model without independent variables and with
the decomposition of the variance across identified levels. A likelihood ratio test was
performed, and the results indicate that the variance at all levels is significantly different
from zero. For boys and girls, the share of variance explained by the pupils’ structure is the
primary component of the unexplained variation (boys, 3.22 and girls, 2.63), followed by the
class structure and the school structure with a considerably lower share. Differences in the
variances between girls and boys were identified; the individual variance was higher for
boys than for girls, whereas the context variances were higher for girls than for boys.
However, these differences were very small.
Table 1 Overview of the explanatory variables at the individual level (part 1)
Demographics, socio-economics, and household characteristics
Childs’ age Between 6 and 12 years old
Immigration background Yes (0) or no (1)
Household income Average monthly net income category: <500; 500–<1,000; 1,000–<1,500;
1,500–<2,000; 2,000–<2,500; 2,500–<3,000, 3,000–<3,500; 3,500–<4,000;
4,000–<4,500; 4,500–<5,000; 5,000–<7,500; 7,500–<10,000; >10,000
School education of the
mother
Highest general school education level: no degree (1), still at school (2),
primary education level (3), intermediate education level (4), qualification to
study at technical college (5), qualification to study at university/high school
level (6)
School education of the
father
Highest general school education level: no degree (1), still at school (2),
primary education level (3), intermediate education level (4), qualification to




No professional degree (1); still in professional training (2); apprenticeship or
dual professional training (3); training at technical academy, master classes,
technical school, professional academy (4); graduate from technical col-
lege (5); graduate from university (6)
Professional degree of
the father
No professional degree (1); still in professional training (2); apprenticeship or
dual professional training (3); training at technical academy, master classes,
technical school, professional academy (4); graduate from technical col-
lege (5); graduate from university (6)
Employment of the
mother
Present employment: parental leave, other sabbatical, housewife, unemployed
(0); other (1); minor employment, mini job, employed from time to time or
irregular (2); part-time employment, old age part-time, other part-time em-




Present employment: parental leave, other sabbatical, housemen, unemployed
(0); other (1); minor employment, mini job, employed from time to time or
irregular (2); part-time employment, old age part-time, other part-time em-
ployment (3); fully employed, “one-euro-job,” professional training/appren-
ticeship/requalification (4)
Children per household Between 1 and 10 children (under 18 years) living in the household
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Table 6 presents the numbers of considered schools, classes, and pupils. Boys and girls
were nearly equally distributed, with approximately 3,650 pupils each.
Final Model: Explanatory Variables Significant for Both Genders
The explanatory variables from Table 7, which were significant for both genders, are
described below.
Independent of gender, distributing “school milk free of charge” was associated with a
strong and highly significant effect on school milk demand. This variable had the greatest
positive impact on the probability that pupils would order school milk. The coefficient for
the variable “child’s age” indicated that the probability that a pupil will demand school milk
is greater for younger pupils than for older pupils. The negative effect was greater for girls
than for boys. Children’s food preferences also played an important role in school milk
demand. For girls and boys, the good or bad taste of milk was associated with a strong and
Table 2 Overview of the explanatory variables at the individual level (part 2)
Childs’ food preferences and eating habits
Taste is a reason for (not) drinking school milk Taste is not a reason (0), milk tastes good (1),
milk does not taste good (2)
Parents are a reason for (not) drinking school milk Parents are not a reason (0), my parents want that
I drink school milk (1), my parents do not want
that I drink school milk (2)
Health or diet are a reason for (not) drinking
school milk
Health or diet is not a reason (0), milk is
healthy (1), milk is not part of my diet (2)
Mainly drinks milk (products) at home No (0), sometimes (1), (almost) every day (2)
Breakfast at home before school Yes (0) or no (1)
Child consumes no milk or dairy products at home No (0) or yes (1)
Child consumes soy milk (almost) every day at home No (0) or yes (1)
Child consumes lactose-free milk (almost) every day
at home
No (0) or yes (1)
Child consumes only milk or dairy products at home No (0) or yes (1)
Child takes something to eat to school Yes (0) or no (1)
Child takes only milk (products) to school for drinking No (0) or yes (1)
Child takes no milk (products) to school for drinking No (0) or yes (1)
Child takes soy milk to school for drinking No (0) or yes (1)
Child takes lactose free milk to school for drinking No (0) or yes (1)
Parents stated that their child consumes soy milk
and/or or other milk substitutes
No (0) or yes (1)
Parents stated that their child consumes lactose-free milk No (0) or yes (1)
Parents like to drink milk and/or milk products No (0) or yes (1)
Knowledge about nutrition and health
Childs’ knowledge about the importance of milk for
bone development
No (0) or yes (1)
Knowledge of parents about nutrition Between 0 and 2; number of correctly answered
questions about milk
Knowledge of parents about milk Between 0 and 3; number of correctly answered
questions about milk
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highly significant effect. Independent of gender, the probability of ordering school milk was
greater for pupils who reported in the questionnaire that they ordered because “milk tastes
good,” and the probability was lower for pupils who reported that they did not order milk
because “milk does not taste good.” In both cases, boys reacted more strongly than girls.
Nevertheless, if pupils ordered school milk for health reasons, the demand was positively
influenced. In contrast to the taste variable, the variable “milk is healthy” had a stronger and
more highly significant effect for girls than for boys. Girls and boys who “mainly drink milk
and milk products at home” had a significantly greater probability of ordering school milk;
however, the effect was greater for boys.
The probability that a pupil would order school milk was greater if parents agreed with
the statement “I feel good if my child drinks school milk during breaks.” Pupils whose
teacher disagreed with the statement “School milk facilitates a healthy diet for children” had
a lower probability of ordering school milk; however, the probability increased significantly
if the teacher agreed with the statement “Offering school milk is still a problem, as some
children do not tolerate milk.” At first glance, the latter result is counter-intuitive, but
agreement to this statement could be interpreted as a high involvement of teachers with
the school milk issue and the underlying difficulties. Thus, an intensive examination with the
topic has a positive impact on both girls’ and boys’ demand.
The probability that a pupil would order school milk was reduced by whether the school
milk manager agreed or disagreed with the statement “Every school should provide school
Table 3 Overview of the explanatory variables at the individual level (part 3)
Childs’ attitude towards milk
Childs’ image of milk Indifferent (0), positive (1), negative (2)
Developed categorical variable based on the pupil’s agreement with the following statements: “milk is cool,”
“milk is healthy,” “milk makes me fit,” “milk is something for babies,” “milk is unhealthy”
Parents’ attitude towards nutrition, milk, and school milk (Dis)agreement with several statements
“It is important to me that my child drinks milk and/or eats
milk products.”
Indifferent (0), agree (1), disagree (2)
“If the school offers milk and/or milk products, I can assume
this is healthy.”
Indifferent (0), agree (1), disagree (2)
“Parents whom I respect think that children should drink
school milk.”
Indifferent (0), agree (1), disagree (2)
“Children from households with a low income should get
school milk free of charge.”
Indifferent (0), agree (1), disagree (2)
“I feel good if my child drinks school milk during breaks.” Indifferent (0), agree (1), disagree (2)
“School milk facilitates a sufficient milk supply for children.” Indifferent (0), agree (1), disagree (2)
“I feel good if my child drinks milk and/or eats milk products.” Indifferent (0), agree (1), disagree (2)
“My friends say that milk and milk products are components
of a healthy diet for children.”
Indifferent (0), agree (1), disagree (2)
“School milk facilitates a healthy diet for children.” Indifferent (0), agree (1), disagree (2)
“Nutrition must not cost much.” Indifferent (0), agree (1), disagree (2)
“It is important to me that my child has breakfast before school.” Indifferent (0), agree (1), disagree (2)
“I would spend more money for food if the household income
was higher.
Indifferent (0), agree (1), disagree (2)
“A balanced diet does not have to be more expensive than an
unbalanced diet.”
Indifferent (0), agree (1), disagree (2)
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milk.” These findings may also be counter-intuitive, but it might be that the engagement of
the school milk manager declines when he feels forced in his support.
Finally, the probability of ordering school milk was lower for pupils whose school
principal reported that “parents initiated to provide school milk at school.” As the
parents—instead of the school principal—took the initiative to provide school milk at
school, in general, the school principal might have a rather low involvement which is
reflected in the lower probability of orderings. If, upon reverse, the school principal or
teachers had been proactive in providing school milk, this would have rather increased than
decreased the probability that pupils order school milk at school. However, for this case no
significant effect was found. It could also be the case that parents’ initiative psychologically
impeded the involvement of the school.
Final Model: Gender-Specific Significant Explanatory Variables
The explanatory variables from Table 7, which are only significant for boys or for girls, are
described below.
The negative sign for the variable “school milk price” indicates that a reduction in school
milk prices was associated with an increasing probability that pupils would order school
milk. Interestingly, this variable was only found to be significant for boys, not for girls. Boys
Table 4 Overview of the explanatory variables at the class level
Teachers’ preferences and behaviour
Teacher likes to drink milk and/or milk products No (0) or yes (1)
Teacher drinks milk with the pupils during morning break No (0) or yes (1)
Teachers’ attitude towards the school milk offer at school
Personal opinion about the school milk offer at school Indifferent (0), agree (1), disagree (2)
Teacher is satisfied with the school milk offer at school No (0) or yes (1)
Teachers’ attitude towards nutrition, milk, and school milk (Dis)agreement with several statements
“School milk facilitates a healthy diet for children.” Indifferent (0), agree (1), disagree (2)
“Offering school milk is still a problem, as some children do not
tolerate milk.”
Indifferent (0), agree (1), disagree (2)
“School milk facilitates a sufficient milk supply for children.” Indifferent (0), agree (1), disagree (2)
“School milk is unnecessary as children can drink milk at home.” Indifferent (0), agree (1), disagree (2)
“I feel good if the children drink school milk during breaks.” Indifferent (0), agree (1), disagree (2)
“Every school should provide school milk.” Indifferent (0), agree (1), disagree (2)
“Persons whom I respect think that children should drink school
milk.”
Indifferent (0), agree (1), disagree (2)
“Milk and milk products are components of a healthy diet for
children.”
Indifferent (0), agree (1), disagree (2)
“Persons whom I respect think that milk is unhealthy for
children.”
Indifferent (0), agree (1), disagree (2)
Other class specific factors
School milk is bottled in glass Yes (0) or no (1)
Class participated in campaigns on diet and/or visited an operation
of food production in the past school year.
No (0) or yes (1)
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were influenced significantly by changing school milk prices, whereas girls were not. This in
itself is an unexpected and surprising outcome. One explanation could have been that the
effect of the free-of-charge distribution concerning girls might mask the price impact;
however, there are no considerable differences in the coefficients of the parameter between
boys and girls. Yet, another reason could be that for girls other factors are much more
important in the decision-making process. In contrast, the variable “immigration back-
ground” was found to be associated with a significantly negative effect on girls’ demand.
The probability of ordering school milk was greater for girls without an immigration
background. For boys, an immigration background had no significant impact on school
milk orders. The variable “child’s image of milk” was also significant. Results indicate that
the probability of ordering school milk was greater for boys who had a positive attitude
towards milk and lower for girls whose attitude was negative; however, significant
results were not observed for girls’ positive or boys’ negative image of milk. No
common explanation was found to illuminate this outcome. However, one could
speculate that boys are often more active or better more adventurous in their behaviour while
Table 5 Overview of the explanatory variables at the school level
School principals’ attitude towards school milk (Dis)agreement with several statements
“School milk facilitates a healthy diet for children.” Indifferent (0), agree (1), disagree (2)
“I feel good if the children drink school milk during breaks.” Indifferent (0), agree (1), disagree (2)
“Every school should provide school milk.” Indifferent (0), agree (1), disagree (2)




“School milk facilitates a healthy diet for children.” Indifferent (0), agree (1), disagree (2)
“Offering school milk is still a problem, as some children do not
tolerate milk.”
Indifferent (0), agree (1), disagree (2)
“I feel good if the children drink school milk during breaks.” Indifferent (0), agree (1), disagree (2)
“Every school should provide school milk.” Indifferent (0), agree (1), disagree (2)
Other school specific factors
Size of community where the school is located In quartils; reflects urbanity/rural area
Social index (index for the social burden of school supervision
districts (districts or district-free cities))
Between 0 and 100
Participation in the School Milk Scheme before the research project
has been carried out
No (0) or yes (1)
Size of the school Number of children per school
Number of available milk flavours at school Between 0 and 4
School direction initiated to provide school milk at school No (0) or yes (1)
Teachers initiated to provide school milk at school No (0) or yes (1)
Parents initiated to provide school milk at school No (0) or yes (1)
School principle assess a social focal point in the catchment area of
the school
No (0) or yes (1)
School milk is refrigerated at school No (0) or yes (1)
Renumeration of the school milk manager No (0), lunp sum (1), and sales-
related (2)
School offers of milk products additionally to the school milk No (0) or yes (1)
School offers beverages (other than milk) No (0) or yes (1)
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girls try to avoid risks which would fit to the result that boys with a positive image of milk react
with a significant positive response and girls with a negative image react with a significant
negative response.
The food preferences of parents also played a role in children’s school milk demand. The
probability that a girl would order school milk was greater if her parents liked to drink milk
and/or eat milk products. Interestingly, only girls seemed to imitate their parents’ eating and
drinking habits in this way and had a significantly positive influence on school milk
ordering. The variable “parents like to drink milk and/or eat milk products” had no
significant influence on boys’ demand. Instead, boys were more driven by their parents’
wishes than by their parents’ habits. Boys whose parents agreed with the statement, “It is
important to me that my child drinks milk and/or eats milk products” had a greater
probability of ordering school milk. In addition, the probability was reduced if parents
disagreed with the statement, “I feel good if my child drinks school milk during breaks.”
Girls’ decisions were not significantly influenced by either statement. In principal, it appears
that girls imitate the behavioural practise of their parents, while boys capture more verbal or
non-verbal expectations. Supported is this result at the class level where the modelling
behaviour of an adult only influenced girls’ school milk demand. This finding was confirmed
by the significant variable “the teacher drinks milk with the pupils during morning break.”Girls
whose teachers drank milk with their pupils had a greater probability of ordering school milk.
The variable was not significant for boys. Further, the boys demonstrated a significantly lower
probability of ordering school milk if their teacher disagreed with the statement, “Persons
whom I respect think that children should drink school milk” or if their school principal agreed
with the statement, “Every school should provide school milk.”
Finally, the variable “number of available school milk flavours” was significant for the
girls. As the number of available products increased, the chance that an individual pupil
would demand school milk became greater. For girls, it is quite important to have a broad
variety of choices.
Final Model: Explanatory Variables Not Significant for Either Gender
There were several explanatory variables that were not significant for boys or for girls.
Variables regarding the household structure (e.g., number of children per household) or
Table 6 Individual, class, and school level variance (empty model)
Boys Girls
Constant 0.66–b 0.19–a
School level variance 0.29 (SD 0.09) 0.31 (SD 0.09)
Class level variance 0.61 (SD 0.10) 0.68 (SD 0.09)
Pupil level variance 3.22 (SD 0.18) 2.63 (SD 0.15)
Number of schools 101 101
Number of classes 550 548
Number of pupils 3,676 3,658
Log restricted likelihood −8,604 −8,842
a Significant at the 10% level
b Significant at the 1% level
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Table 7 Parameters estimated in the final model for school milk consumption
Boys Girls
Constant 0.58 −2.14a
Price level (LEVEL 1)
School milk price −0.47 b −0.06
School milk free of charge 3.59 c 3.42 c
Individual level (LEVEL 2)
Child’s age −0.17 a −0.24 b
Immigration background 0.24 0.31 a
Reason for (not) drinking school milk
Milk tastes good 2.5 c 2.26 c
Milk does not taste good −0.94 c −0.49 a
Milk is healthy 0.52 b 0.66 c
Mainly drink milk and milk products at home 1.25 b 0.79 a
Childs’ image of milk
Positive image of milk 0.46 a −0.03
Negative image of milk −0.07 −0.78 a
Parents like to drink milk and/or eat milk products −0.04 1.19 a
“It is important to me that my child drinks milk and/or eats milk products.” (P)
I agree 1.11 b 0.3
“I feel good if my child drinks school milk during breaks.” (P)
I agree 0.86 c 0.94 c
I disagree −0.62 a −0.2
Class level (LEVEL 3)
Teacher drinks milk with the pupils during morning break 0.00 0.51 a
“School milk facilitates a healthy diet for children.” (T)
I disagree −1.01 a −0.89 a
“Offering school milk is still a problem, as some children do not tolerate milk.” (T)
I agree 0.82 a 0.69 a
“Persons whom I respect think that children should drink school milk.” (T)
I disagree −0.58 a −0.32
School level (LEVEL 4)
“Every school should provide school milk.” (SM)
I agree −1.55 c −1.1 a
I disagree −2.18 b −1.96 a
“Every school should provide school milk.” (SP)
I agree −0.8 b 0.14
Parents initiated to provide school milk at school (SM) −0.64 b −0.52 a
Number of available milk flavours 0.08 0.3 a
School level variance 0.01 (SD 0.08) 0.11 (SD 0.09)
Class level variance 0.41 (SD 0.19) 0.74 (SD 0.19)
Pupil level variance 3.8 (SD 0.41) 2.94 (SD 0.32)
Number of schools 67 68
Number of classes 295 297
Number of pupils 1,319 1,442
P parents, T teacher, SP school principal, SM school milk manager
a Significant at the 10% level
b Significant at the 5% level
c Significant at the 1% level
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family characteristics (e.g., parents’ employment, household net income) appeared to have
no effect on pupils’ decisions. Further, in this case, the decision to order school milk was not
significantly driven by the fact that a child has no breakfast at home before school or that a
child takes nothing to eat to school. No significant influences were evident from children’s
or parents’ knowledge about nutrition and health.
At the class level, the personal opinion of the teacher towards school milk and his/her
preferences for milk products revealed no significant effects. None of the included class-
specific factors revealed an effect on pupils’ decisions to order school milk. This finding
reflects results at the school level, where several school-specific factors had no influence on
pupils’ decisions, including community size, social burden, school size, or the availability of
other beverages at school.
Discussion
The price setting or the food policy (e.g., availability of subsidies) is of importance in the
demand for school milk. The variable that had the greatest positive impact on the probability
that pupils would order milk was the free-of-charge distribution of school milk. However,
not all pupils order school milk even when it is free of charge; the proportion is approxi-
mately 81 % (vTI 2011; Weible et al. 2011). This outcome is driven by a certain proportion
of pupils with lactose intolerance, pupils who simply dislike milk, pupils whose parents
dislike milk, and pupils (or rather their parents) who forget to order. The proportion of pupils
who order milk under the free-of-charge condition reflects the overall potential demand.
Surprisingly, the school milk price was not an influencing factor for girls’ demand. As there
is nearly no difference in the coefficient of “free-of-charge distribution” between boys and
girls, the speculated effect that the free-of-charge distribution might has masked the price
impact concerning girls can be rejected. Thus, for girls other factors might be more
important in the decision-making process which could be associated with the fact that girls
generally consume less milk/school milk than boys and are rather driven by preferences and
the behaviour of parents and teachers. In contrast to girls, boys seem to be more price-
sensitive. Besides stimulating consumption through the price setting (availability of subsi-
dies), further areas should be focused within the programme such as information and
communication activities in the field of nutrition concerning children, parents, teachers,
and other school personnel. Also, extensions regarding the product range would reach more
preferences and could lead to an increase in demand.
A decrease in milk consumption with increasing age is in accordance with results from
the literature, as other dairy products (e.g., cheese) become more and more important for this
age group (Mensink et al. 2007). Nu et al. (1996) discussed that food habits and tastes of
adolescents are mostly related to age and gender. As children grow older, their food habits
change as they come into contact with novel foods and their food repertoire broadens.
Gender differences were observed for children’s preferences or reasons for consuming
school milk. Taste and healthiness of milk were highly significant factors for both genders,
whereas boys were more strongly influenced by good or bad taste and girls by
health. Previous studies on the driving factors of food selection for girls and boys
reported similar results. Girls’ food choices are more influenced by healthiness, and
boys’ food choices are more influenced by taste and the nourishing aspect (Larson
et al. 2009, p. 257; Nu et al. 1996, p. 256).
Children of either gender who primarily drink milk and eat milk products at home had a
significantly greater probability of ordering school milk. Eating patterns appear to be formed
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at home as a result of availability, meal structure, feeding practices and home eating patterns,
role modelling, and related factors and continue to exist away from home. This idea is
supported by the results of the present study, which show that consumption behaviour is
stable away from home in the case of milk products. However, what is learned and practised
during childhood may not survive adolescence or rebound during young adulthood. A
tracking analysis by Lien et al. (2001) reported that there is some stability of eating
behaviour into young adulthood (Lien et al. 2001, pp. 225–226).
In Germany, the following trend is observable: pupils go to school without having
breakfast at home or bringing something to eat to school. From theoretical considerations,
school milk could contribute to balancing out this potential deficit and could help to improve
the nutritional status especially for children who go to school hungry. However, the results
indicate the contrary. If children had no breakfast at home before school, this did not result in
a significantly greater probability of ordering school milk; also, no significantly greater
probability was observed when children took nothing to eat to school. These results are
interesting and potentially demonstrate that the decision to order school milk is independent
of children’s breakfast behaviour. Here, the importance of information and communication
activities regarding nutrition and health is apparent again to encourage healthy eating
patterns throughout life.
Regarding the parents, the probability of ordering school milk was not significantly
influenced by their employment, education, income, or knowledge about health and nutri-
tion. Instead, parents’ opinions and preferences for milk products primarily determine their
child’s consumption. Thus, the attitudes of parents, teachers, and other school personnel
have an effect on school milk demand, a result that has not been emphasized in previous
studies. The results indicate that in addition to the attitudes of parents, which have often been
emphasized, the opinions of other adolescents are important for children’s milk consumption
at school. However, especially for results at a higher level, the interpretation should be
carefully arrived at, as further research is necessary for validation. The result of decreasing
the probability of demand if parents initiated to provide school milk at school may be
associated with the level of engagement of the school itself. Since parents are the driving
forces in introducing school milk at school, the school principle and teachers are less
interested. Support from the responsible person at the schools may be necessary for the
success of the school milk programme; such a programme cannot be realized by parental
engagement alone. One of the persons responsible for the success of the programme is the
school milk manager, who organizes the distribution of milk at school. In order to increase
the schools’ acceptance, it is of particular importance to share the organizational work in
handling school milk between different persons or groups of persons and thus, reducing
individual efforts. Ideally, the decision to provide school milk at certain school is a joint one
(school principal, teacher, pupils, school milk manager). A group decision and the engage-
ment of all actors promote acceptance of the school milk. In Germany, people with an
immigration background are very heterogeneous in composition, and thus, food cultures
differ considerably within this group. To give an idea, the German health survey among
children and young people considered four groups: Turkish, ethnic Germans, other migrants,
and non-migrants (Mensink et al. 2007). As the data, unfortunately, did not allow to
distinguish between them in the analysis, at least, the immigration background in general
should be taken into considerations. A negative effect a variable capturing the presence of an
immigration background can be explained in two ways: first, pupils with an immigration
background are not accustomed to consuming much milk due to culture-bound consumption
patterns. Instead, they are more familiar with other dairy products (e.g., kefir or ayran),
which are not part of the available product range. Again, broadening the product range
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would also reach culture-bound consumption patterns. Second, there might be greater price
sensitivity among pupils with an immigration background, as they are often from low-
income households, for whom ordering school milk is primarily a matter of price. However,
both reasons would influence girls as well as boys. This aspect may have only influenced
girls in this study as a consequence of the fact that boys pay more attention to the nourishing
aspect of food and eat a greater variety of what is presented or available to them (Nu et al.
1996, p. 256), regardless of their immigration background. Alternatively, this result may
have been due to modelling by peers of the same sex.
Girls whose teacher drinks milk with the pupils had a greater probability of ordering
school milk, but the variable was not significant for boys. This result is only partially in line
with previous literature concerning teacher modelling, which has presented differing results
(Addessi et al. 2005, pp. 269–270; Hendy 1999, pp. 22–24; Hendy and Raudenbush 2000,
pp. 62, 74–75). Analysing the effect of teacher modelling, these studies are only based on
one observation and can therefore be described as the result of a unique modelling action to
encourage children’s food acceptance. In contrast, the present research integrates the milk
consumption of the teacher as a daily routine throughout an entire school year. The results of
this research indicate that teacher influence on children’s consumption via modelling
behaviour is stronger than the influence of personal opinion towards school milk or personal
preferences for milk products, as these two aspects were not significant in the analysis.
The number of available school milk flavours was also important, especially for the girls.
From this finding, it is easy to conclude that girls especially prefer a broader range of products
from which they can choose. The most common flavours, including chocolate, vanilla, and
strawberry, do not reach all preferences, and more effort could therefore be made on both the
political and the supply sides to provide a greater variety. However, the results of the present
study are not only important for the case of the school milk scheme, with its objective to
improve the effectiveness or acceptance of the programme by schools and children. Experi-
ences and results from this research may also provide the groundwork for other programmes
regarding school food policies or nutritional programmes. This possibility is supported by the
fact that school milk comprises less than 1 % of the entire milk market, and this quantity is
comparatively negligible in comparison to the EU budget. Thus, school milk may serve as an
example for how specific measures affect boys’ and girls’ consumption, e.g., how they react to
price reductions or specific school settings. The development of new programmes or revisions
to existing programmes (e.g., the school fruit programme) can draw from and build upon the
findings of this research. Moreover, this project indicates the necessity of considering the
individual and the social and physical environments the child is embedded within when
analysing the determinants of consumption behaviour. Regardless of environmental factors,
the explanation of consumption using only the characteristics of the child is fragmentary and
leads to limited results. Considering the context of children’s consumption is important.
Conclusion
The gender-specific consumption behaviour of school milk is described in this article, and
some determinants driving these discriminative decisions are discussed, including the
finding that girls are more likely to consume school milk if their teacher consumes milk.
The results of the present study contribute to the aim of gaining more insight into the role of
gender in food-related behaviour.
The results indicate that the immediate environment, the family, is an essential
influence on school milk consumption patterns. In addition to the parents, further
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influential agents include teachers and school personnel, e.g., the school principal and
school milk manager, who are part of the class and school environments. These
personnel all play an important role in school milk demand, as they contribute
together to a successful school milk programme. The policy-driven aspects (e.g.,
school milk price and product range) have also demonstrated an impact on the
probability that school milk will be ordered.
Results from the present study indicate that the lower participation of girls in the school
milk programme requires specific programme adaptations, especially in view of the fact that
the calcium supply of girls is often insufficient. Additionally, girls’ specific need for a
broader range of product choices could be fulfilled by extending the school milk products to
include yoghurt drinks, buttermilk, kefir, ayran, curds, and cheese, among other options. In
this way, more diverse preferences could be addressed. Further, the current regulation that
only children are able to order school milk should be lifted. Because girls imitate the
behaviour of their teachers, the example of milk drinking by teachers could have a positive
effect on pupils; therefore, the regulation should allow teachers to order school milk.
Finally, the different levels of determining factors of school milk consumption emphasize
the importance of incorporating parents, teachers, and other school personnel in the imple-
mentation of school food programmes and of providing information to all persons involved.
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Abstract  
Snacks and lunches offered at school can decisively influence children‟s dietary habits. 
In the light of discussions to establish prevention and intervention programs to abate current trends of 
rising childhood obesity, children‟s preferences for food items with lower calorie content gain on 
importance. But youths preferences concerning different school milk products are not well-known. 
Therefore, the objective is to investigate if the milk products offered at school still meet older 
children‟s preferences or if modifications could prove to be useful. Based on outcomes of an online 
survey covering a choice experiment and conducted among juveniles in Germany a nested logit model 
is used to estimate the probability that youths benefit from different products as well as varying prices, 
sugar and fat contents. Socio-demographics, psycho-metrics and perceived weight status are employed 
to explain youths choices preferring novel school milk products yet unavailable in German schools. 
Results of the choice experiment show that youths aged 15-18 prefer a wider range of different 
products including drinking yoghurt as an option as well. Also results indicate that nutritional aspects 
(low sugar/fat content, artificial sweetener) as well as the taste aspect are important for successful 
modifications.  
Keywords: school milk, youths, preferences, choice experiment, nested logit model, body image 
 
1 Introduction  
Childhood is the time when dietary habits are decisively formed or when food preferences can be 
modified through, for example, the availability of food within families, role modelling or nutrition 
education. The development of healthy eating patterns during childhood is of particular importance, as 
childhood obesity has become one of the most serious public health challenges of the 21
st
 century 
(WHO, 2007). Studies show that eating habits and nutrition behaviour are almost resistant to dietary 
changes attempted after adolescence (KELDER ET AL., 1994:1121; KEMM, 1987:210; KÖSTER, 2009; 
LIEN ET AL., 2001:217). Therefore, healthy food items as components of a balanced diet should match 
children‟s tastes and preferences. In addition to a healthy diet, lower-calorie foods might be helpful for 
overweight children and youths. However, the question remains as to which occasions contribute to 
shaping children‟s dietary habits. 
In addition to family meals, snacks and lunches offered at school can decisively influence children‟s 
dietary habits (CRAWFORD ET AL., 2008; STORY ET AL., 2002; VEREECKEN ET AL., 2008:723). These 
offerings can be regarded as one of the prime vehicles for influencing the development of childhood 
obesity (CRAWFORD ET AL., 2008). Hence, in Germany, the German Nutrition Society (DGE) 
emphasises that school catering should focus on creating an environment for optimal concentration 
and learning as well as on providing a balanced diet. Such measures can assist in forming or 
modifying children‟s food preferences, preserve health and prevent chronic disease (DGE, 2013:10). 
Children are freer to decide what they want to eat at school than they are at home. At home, children‟s 
food choices are strongly influenced by what their parents buy or prepare, although children often 
provide suggestions. Some parents even control whether their children actually eat what they are 
supposed to eat. At school, children can make their own eating decisions. Children can trade food with 
friends, decide whether and how much food to buy at school, or even dispose of food that they do not 
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want to eat. It is nearly impossible for parents to control what their children eat at school. Thus, it is 
assumed that children reveal their real food preferences at school as long as peer influence is limited.  
One type of product regularly offered at school is milk or milk products. Milk has been provided in 
schools since the conclusion of the Second World War. Milk is an important part of a child‟s diet for 
several reasons: milk contains significant amounts of calcium, milk protein has high biological value, 
and milk fat is easily digestible (BIESALSKI ET AL., 1999; DGE, 2008). Because of the special 
nutritional requirements of children and adolescents, milk and milk products are essential dietary 
staples, as they provide important nutrients in a relatively optimal combination (HEINE, 1999). The 
importance of dairy consumption during childhood to ensure sufficient calcium intake and, in turn, 
optimal bone development and general good health has been particularly emphasised (JACOBSON, 
1961; PROMAR INTERNATIONAL, 2002). Although the dairy consumption of younger children tend to 
be nearly sufficient, consumption often declines with age and often becomes insufficient (MENSINK ET 
AL., 2007A). Moreover, girls consume less dairy than boys do. With regard to milk, yoghurt and 
similar products, the so-called “Eskimo study” indicates higher dairy consumption by boys aged 6 to 
11 years and 12 to 17 years than girls of the same age (MENSINK ET AL., 2007A). Gender-specific 
differences in the breakfast behaviour of German pupils were described by WEINDLMAIER AND 
FALLSCHEER (1997). Approximately 10% more boys than girls drink milk as part of breakfast. 
Furthermore, girls seldom consume milk at school (WEIBLE, 2013). On average, the calcium 
consumption of German children under 18 years of age is insufficient, and it is particularly low for 
girls (MENSINK ET AL., 2007b; DGE, 2008), with 74% of girls and 51% of boys aged 14 and 18 failing 
to consume the recommended amounts (MRI, 2008: 259). Calcium intake in the US is even worse: 
65% of boys and 87% of girls aged 12 to 19 do not consume the recommended daily level of 1,300 mg 
of calcium (WILSON ET AL., 1997).  
Based on the above-mentioned figures, this article focuses on milk drinks offered to pupils at school. 
The paper‟s objective is to investigate whether the products offered at school meet older children‟s 
preferences and expectations and, if they do not, whether modifications to school meals should be 
made. Therefore, youths aged 15 to 18 are surveyed concerning their preferences for milk products 
that are currently unavailable within the school milk programme in Germany. Milk products currently 
available within the German school milk programme are also included, as they serve as a reference for 
children‟s preferences. For topical reasons, the paper will examine whether and to which extent fat and 
sugar content is relevant to children‟s preferences. In particular, the question of whether overweight 
youths choose calorie-reduced products more often than normal-weighted youths is examined. 
Knowing youth‟s preferences among different school milk products is of interest for several reasons; 
for example, producers can adapt the products supplied according to children‟s preferences and 
expectations. However, this article primarily aims to design and target an appropriate and effective 
intervention programme for improving children‟s nutrition and educating children about food. In 
addition, the paper aims to determine whether milk products offered in German primary schools still 
meet children‟s preferences or whether children require other products milk products compared with 
secondary school youths (LOUIE ET AL., 2011).  
This article is structured as follows. Section 2 provides additional information as to why one can 
question whether the milk products currently offered in schools actually satisfy the needs of pupils. 
Section 3 discusses the paper‟s methodological approach. Section 4 presents the results, and Section 5 
discusses their implications. The final section provides a brief conclusion.  
 




Limited product range within the EU School Milk Programme and within schools 
The provision of subsidised milk and milk products in educational establishments through specific 
programmes, such as the EU School Milk Scheme and the National School Lunch Program (NSLP) in 
the US, is one option for increasing adolescent milk consumption. The EU School Milk Scheme has 
been part of the market price support within the Common Agriculture Policy since 1977. Although the 
original programme was implemented as a marketing aid, its objective was subsequently broadened. 
Thus, the EU Commission aims to improve the nutrition of children and to educate them about food 
(EC, 2007; EC, 2008; EEG, 1977). The EU School Milk Scheme strictly regulates which products can 
be sold as subsidised school milk (EC 2007; EC 2008). “School milk” comprises a range of subsidised 
dairy products provided in schools and other educational institutions, including plain milk, flavoured 
milk
1
, yoghurt and cheese. Some EU member states, such as Germany, restrict the number of 
permitted milk products
2
. Although artificially sweetened milk products have been allowed in the EU 
School Milk Scheme since 2008 (EC, 2008), the German School Milk Programme does not permit 
them. Milk and flavoured milk drinks with fat content of 1.5% or 3.5% and various amounts of sugar 
are currently offered to German schoolchildren (SALAMON ET AL., 2012). In general, schools are 
supplied by only one dairy company, and only that company‟s products are offered. Although milk 
with varying levels of fat can be distributed in schools, children often cannot choose which milk fat 
levels to buy because the distributor normally does not supply school milk with different fat levels. 
The same holds true for the sugar content and flavour of milk products. The rationale behind the 
limited fat, sugar and flavour content of school milk products is high production and distribution costs 
combined with relatively small profit margins. For further information on other relevant problems 
concerning school milk supply and demand, please see the works of WEINDLMAIER AND FALLSCHEER 
(1997), WIETBRAUK (1976) and SALAMON ET AL. (2012). 
General nutrition guidelines for German children differing from observed children’s preferences 
In Germany, dietary recommendations for school catering are provided by the German Nutrition 
Society (DGE) and supported by the German Federal Ministry of Food and Agriculture (BMEL). 
These bodies recommend daily consumption of milk and milk products as part of lunch and snacks. 
Although milk and milk products are important in children‟s diets, the DGE notes that they can be 
high in fat and sugar and consequently recommends the consumption of only half-fat and unsweetened 
milk products (DGE, 2013). However, sales of plain milk drinks in schools are low. Few schools offer 
plain milk as the only milk product for purchase. Examining children‟s preferences and real milk 
demand, a German study of school milk showed that only 3.8% of pupils aged 7 to 10 choose plain 
milk, whereas 26.5% choose flavoured milk. Moreover, pupils more often choose flavoured and 
sweetened milk despite the lower cost of plain milk (SALAMON ET AL., 2010).  
A similar picture emerges among children in the US: chocolate is the preferred milk flavour, and 
although plain milk is available, it is typically the least popular choice (JOHNSON ET AL., 2002). Are 
children who drink sweetened and flavoured milk more unhealthy than those who consume only plain 
milk? Studies in the US and Australia have produced ambiguous results, finding that children who 
drink only plain milk do not achieve the daily recommendation for milk consumption, whereas 
children who drink flavoured milk do achieve the daily recommendation. There was no difference in 
BMI between children who consumed flavoured milk and children who consumed soft drinks. 
                                                 
1
 Milk flavoured with chocolate or fruit juice or aromatised with 90% milk and an additive of maximum 7% 
sugar and/or honey (Commission of the European Union, 2008). 
2
 For details on the German programme, see BMELF (1985).  
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However, children who consumed flavoured milk had a greater supply of micronutrients than children 
who consumed plain milk or soft drinks (FAYET ET AL., 2013; JOHNSON ET AL., 2002; MURPHY ET AL., 
2007; MURPHY ET AL. 2008). In summary, whether a child consumes plain milk, flavoured milk or soft 
drinks does not affect BMI. However, children who consume flavoured milk are those who achieve 
the daily recommendations for micronutrients. Another study depicting the positive effects of 
flavoured milk drinks was conducted by PORUBCAN AND VICKERS (2005), who found that people who 
do not like to drink milk in general are more tolerant of flavoured milk with added sugar than they are 
of plain milk. 
Changing preferences during adolescence 
There is considerable evidence that children like milk products. The wide variety of milk products, 
ranging from those with low to high sugar amounts or from skimmed or half fat to full fat and with a 
range of flavours, provides a good opportunity to reach a high proportion of children as consumers. 
However, changing preferences during adolescence requires a well-adapted product range. Satisfying 
the preferences of secondary school children is particularly difficult. Compared with younger children, 
adolescents are more likely to try new food items, to expand the range of products that they consume 
and to change their preferences. This observed difference fuels the on-going discussion that school 
milk no longer satisfies children‟s preferences and that primary school children require different 
products than secondary school children (LOUIE ET AL., 2011).  
However, it is unclear which products children actually want to consume at school. WEIBLE ET AL. 
(2013) showed that out of a sample of 7,336 surveyed children visiting primary schools, 43% consume 
school milk at regular prices and 81% consume milk if it is free of charge. Do the remaining 19% of 
children dislike milk products? Would they consume other milk products that are currently not offered 
in schools? Would these children like more sugar or artificially sweetened milk products, or do they 
prefer fatty or skimmed milk products? Do they want to drink milk, or do they prefer to eat yoghurt? 
To increase demand for milk and milk products at school, children‟s preferences must be matched 
with the products offered because the level of consumption is influenced by individual preferences 
(BAXTER ET AL. 2000), especially taste and convenience (NOBLE ET AL., 2003). 
 
3 Method  
This article proceeds from the assumption that preferences for different products and product attributes 
can be revealed by analysing choice behaviour. When products are affordable, consumers generally 
choose the product that satisfies them the most. In other words, consumers choose the product that 
provides the maximum utility. The same holds true for pupils, who are also consumers. To measure 
this product utility, a choice experiment is applied in this paper. Further, a nested logit model is 
applied to compare children who always choose conventional school milk with those who choose new 
products. How can utility analysis be explained according to our example? 
Utility analysis 
The starting point for utility analysis is consumer preferences, which are preferences for school milk 
in this case. A product‟s attributes are used to determine consumer preference for it. Such preferences 
include the type of product (drinking milk versus yoghurt), fat and/or sugar content, price, flavouring 
and the type of sweetener. The characteristics of the attributes and their levels may differ across 
various products. In Germany, for instance, milk typically has a fat content of 3.5%, 1.5% or 0.3%, 
and milk drinks and yoghurt are sweetened with sugar or artificial sweetener. It is assumed that 
consumers will compare the different alternatives offered in the decision-making process. Finally, 
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consumers choose the product that has the best combination of attributes and attribute levels; in other 
words, they choose the products that provide the maximum utility. One consumer may prefer low-fat 
content, another prefers the variety with the lowest price, and a third type cares about the flavour or 
the brand. For example, out of 20 different types of yoghurt, the strawberry yoghurt from company X 
with 1.5% fat that is sweetened with sugar and that is 250 g for 65 cents will be chosen.  
Lancaster was the first to establish this concept of attributes and levels in the 1960s (LANCASTER, 
1966) as a new approach to consumer theory. McFadden extended this approach in the 1970s using his 
random utility model (MCFADDEN, 1974). Both Lancaster and McFadden described the alternatives 
chosen by using a number of attributes, k. Individual n chooses alternative i, resulting in utility Uni = U 
(Xki), where Xki is a vector describing the attributes embedded in alternative i. Applying random utility 
models, utility is composed of a deterministic and a random part Uni = Vni + εni. Here, Vni = f (Xni) is 
deterministic and depends on the product attributes, whereas ni  represents the random component. 
Total product utility is the sum of all single utilities that arise from different attributes:  
                     
 
      
(HENSHER ET AL., 2006:74 PP; LOUVIERE, 2001).  
β presents a weighting of the regarded attribute. Larger β indicates higher attribute utility. Negative β 
indicates an adverse effect. Thus, the regarded attribute will decrease overall product utility. 
The attributes selected for this study are listed in Table 1. The content levels were chosen based on 
widely available products in Germany and other countries. The types of products are milk drinks and 
yoghurt. Milk drinks are the most prevalent milk products sold in schools, but yoghurt is also 
available. This paper will evaluate whether there is a need to broaden the milk product range sold in 
schools. The fat content of the products is 0.3%, 1.5% and 3.5%. These levels are the typical fat 
content levels for milk and yoghurt in Germany. The sweetening agent was chosen as an attribute, as 
children may already be accustomed to this attribute.  
Attribute Levels 
Products Novel school milk, yoghurt, conventional school milk 
Price (in cents) 30, 35, 40 
Fat content 0.3%, 1.5%, 3.5% 
Sweetening agent Sugar, artificial sweetener 
Source: Own illustration.  
Table 1: Attributes and attribute levels.  
Furthermore, sweetening agents are permitted within the EU school milk scheme but not in the 
German school milk programme. One aim of this study is to evaluate whether there is a need for 
sweetened products within school catering. Price was included as an attribute to simulate a shopping 
situation. The average price of school milk in Germany is 35 cents for 250 ml. To avoid placing 
excessive strain on the respondents, no other attributes were chosen. As previously mentioned, schools 
are typically catered by only one dairy company. Consequently, we did not include attributes such as 
brand or type of packaging. Overall, novel products represent those products that are not currently sold 
as school milk. 
Choice Experiments 
In addition to determining the willingness to pay, the measurement of product utility is the other major 
purpose of choice experiments (CEs). LOUVIERE (2001: 17) described CEs as follows: “CE typically 
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are designed to elicit preferences such that as wide an array of possible choice model forms can be 
estimated from the resulting choice data”. CEs are a type of stated preference method that arose out of 
conjoint analysis. In contrast to the latter, the respondents in CE methods do not rank or rate the 
different alternatives; rather, they must decide on one of several alternatives (ADAMOWICZ ET AL., 
1998; LOUVIERE, 2001). After initially being used almost exclusively for transportation problems 
(BEN-AKIVA and LERMAN, 1974; BEN-AKIVA, 2000; MCFADDEN, 1999; MOREY and ROWE, 1993), 
CEs are now being applied in other research areas, such as environmental economics (ADAMOWICZ ET 
AL., 1997; HANLEY ET AL., 1998A) and food consumption (LUSK ET AL., 2003; LUSK AND 
SCHROEDER, 2004). CEs are not the only method for measuring product utility, but they have several 
advantages compared with other methods: (i) it is easier for respondents to choose the most preferred 
product rather than ranking many different alternatives, as in a conjoint analysis (ADAMOWICZ ET AL., 
1998; HAIR et al., 1998:394); (ii) CEs are less susceptible to respondents‟ strategic behaviour, which is 
a major problem in contingent valuation method applications (BREYER ET AL., 2005:61); and (iii) 
compared with the alternative methods, it is easier to check for internal consistency, to compute single 
attribute parameters, to detect substitutive relationships between different attributes and to allow for 
heterogeneity among respondents using different econometric models (HANLEY ET AL., 1998a). 
Following HANLEY ET AL. (1998b), choice experiments should be the favoured method to assess 
particular attributes.  
Choice scenarios were constructed using orthogonal main-effects designs (compare HENSHER ET AL., 
2006:116), which led to 27 product combinations. To facilitate the decision-making process, the 
number of choices was limited to three.  
In the following example, models for analysing choice experiments are based on the utility analysis 
presented above. The models analyse the probability that an individual chooses a special product out 
of the presented products. Additionally, it is assumed that the individual chooses the product that 
offers the highest degree of utility. The probability of choosing product i out of J is  
                                                   
(Hensher ET AL. 2006:82).  
Choice experiments can be analysed with different models, such as multinomial, nested or mixed logit 
models (RYAN AND SKATUM, 2004; CAMPELL ET AL., 2008). One major purpose of our analysis is to 
explain why some respondents are more likely to choose the novel milk products with reduced fat 
content or artificial sweeteners. Following VON HAEFEN ET AL. (2005), a nested logit model (NL) is 
appropriate in this case. 
Nested Logit Model 
The utility function Uni = Vni + εni discussed earlier is the starting point for the NL. The underlying 
idea is graphically shown in Figure 1. The basic assumption in the case of school milk consists of one 
segment that contains no novel product and another segment that contains both novel and conventional 
school milk. Thus, the decision tree shows that the purchase of a product is based on two different 
decisions: the first decision is the general decision to buy or not buy a novel product. If this question is 
answered positively, then the next question is the selection of the most favoured product based on the 
product attributes. Thus, the following analysis is based on the assumption that different product 
alternatives can be divided into different segments. 






















Youth belonging to this group
will be regarded in more detail
 
Source: Based on RYAN AND SKÅTUN (2004).  
Figure 1: Decision process. 
The total utility is              , where s  describes the different segments (s = 1, ..., S, in our case: 
“refuse novel school milk” versus “accept all school milk products”). The probability    that a 
particular alternative of a particular segment is chosen results from the arithmetic product of the 
probability that alterative   from segment   is chosen and the probability that segment   is chosen. 
                   
Using a logit model, we can write this decision problem as follows: 
       
    
     
 
   
 
In estimating    , we must consider two different decision problems. The first is the decision of 
whether a novel product is accepted in general, and the second is the particular purchase decision. 
These two decisions can be linked using the concept of expected maximum utility (=EMU), which is 
also known as inclusive value (IV-Parameter). The IV-Parameter describes the degree of substitution 
between the offered alternatives. Formally, the IV-Parameter can be noted as follows:  
          
   
 
   
 
After this parameter is integrated into the mentioned product groups (conventional versus all 
products), a consumer‟s probability of choosing segment   is the following:  
     
          
               
  
(HENSHER ET AL., 2006:479PP; LOUVIERE ET AL., 2000:186; TUTZ, 2000:194; URBAN, 1993:141).  
An IV-Parameter within the [0,1] boundary is the sufficient condition for NL. Thus, the decision to 
buy the conventional product or one of the novel products is influenced by the expected product 
utility.  
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Those who refuse to choose one of the presented products are not included in Figure 1. These 
individuals are also excluded when analysing the NL model. 
 
4 Results  
4.1 Data and descriptive results 
The data used in the analysis were collected from an online survey developed in autumn 2010 and 
completed by 509 German youths aged 15 to 18 years. Because cognitive pretesting showed that 
children under the age of 15 were overstrained by the CE, these children will not be considered in this 
analysis
3
. This finding is not surprising considering that Ward and Wackman (1972) and John (1999) 
published similar outcomes regarding children‟s competence in making purchasing decisions and 
judging various product attributes. The participants were equally distributed with regard to age, gender 
and region. The questionnaire consisted of three parts. The first part included information on regularly 
consumed milk products, preferred product attributes and general attitudes towards milk products and 
nutrition. Additionally, the question of whether the youths viewed themselves as overweight or too 
thin was posed. The second part consisted of a CE in which the respondents had three options in each 
decision: two novel school milk products (novel school milk and yoghurt) and one conventional milk 
product (conventional school milk). The conventional milk product was a type of school milk that is 
widely offered in German schools and was provided as a constant “opt-out” option in all sets. A 
sample question from the CE is provided in Table 2. 
Please check the option (A, B, or C) that you would most likely purchase.    




Conventional school milk 
250 ml 
Price in cents  40 30 35 
Fat content  0.3% 1.5% 3.5% 
Sweetening agent sweetener Sugar sugar 
I would choose......    
I would not choose any of these products  because ___________________ . 
Source: Own illustration.  
Table 2: Sample choice experiment question.  
The third part of the questionnaire contains socio-demographic variables, such as age, gender, 
household size, (im)migration background, school year and type of school.  
Table 3 presents some descriptive characteristics of the dataset. Because of space limitations, only the 
variables that were proven to have a significant influence on choice behaviour or that were regarded as 
having a significant influence after the literature review are presented. For the respondents in our 
sample, 50% are female, the mean age is 16.28 years, the mean household size is 3.64 persons, and the 
mean number of brothers and sisters is 0.73. A total of 7% of the respondents may have had a 
migration background, as they indicated that a language other than German was spoken at home. 
Moreover, 60% of the youths assessed themselves as having a normal weight, 31% as overweight and 
9% as underweight. Being overweight appeared to be a more important topic then being underweight 
in the self-assessment. Nevertheless, it cannot be determined whether these youths are actually 
overweight based on their self-assessment.  
                                                 
3
 Children aged 10 to 14 years completed a pair comparison; the results can be found in Christoph et al. (2012). 




Gender (1 if male, 0 if female) 50.0 % 
Mean age (in years) 16.28 years 
Mean household size (in persons) 3.64 persons 
Number of brothers and sisters (in persons) 0.73 persons 
Immigration background (1 if appropriate) 7.0 % 
My figure is ok (1 if appropriate) 60.0 % 
Think I‟m too corpulent (1 if appropriate) 31.0 % 
Think I‟m too thin (1 if appropriate) 9.0 % 
Low fat content is important (1 if appropriate) 47.0 % 
Low sugar content is important (1 if appropriate) 55.0 % 
Low calorie content is important (1 if appropriate) 44.0 % 
Low price is important (1 if appropriate) 73.0 % 
Product brand is important (1 if appropriate) 23.0 % 
I like milk products (1 if appropriate) 92.0 % 
Would like to eat milk products daily (1 if appropriate) 78.0 % 
I‟m interested in a healthy nutrition (1 if appropriate) 67.0 % 
Care about good nutrition (1 if appropriate) 63.0 % 
My parents take care that I consume enough milk products (1 if appropriate) 68.0 % 
Might buy milk products at school (1 if appropriate) 76.0 % 
Consume milk product at school (1 if appropriate) 56.0 % 
Given a range of flavoured and plain milk products, I would choose a plain milk product 
(1 if appropriate) 
7.3 % 
Source: Own calculations.  
Table 3: Sample characteristics. 
We used a 4- or 5-point Likert scale for questions on attitudes towards and preferences for milk 
products and on relevant aspects regarding nutrition in general and milk products in particular. The 
participants had the choice of agreeing, disagreeing or being indifferent within the 5-point Likert 
scale. Approximately half of the youths stated that low fat, low sugar or low calorie content is 
important regarding milk products. Low sugar content was the highest priority, followed by low fat 
content, while low calorie content was the lowest priority (44%). Low product price was important for 
three-quarters of the respondents, and the product brand was rated as important for approximately one-
quarter of the respondents. Most of the respondents liked milk products (92%) and/or would like to 
consume them daily (78%). Approximately two-thirds were interested in good nutrition and/or paid 
attention to nutrition. Most of the respondents also stated that their parents ensured that they consumed 
sufficient milk products. Of the respondents, 76% had the opportunity to buy milk products at school, 
and 56% stated that they consumed milk products at school (brought from home or purchased at 
school). Furthermore, 7.3% of the respondents stated that they would choose a plain milk product 
(milk, yoghurt or buttermilk) if they could choose only one product (flavoured milk drinks, yoghurt, 
pudding and curd were also offered). 
 
4.2 Econometric results 
In the choice experiment, 24 youths (4.7%) refused to choose any of the three presented products. 
Their primary reasons were the ingredients (because of the sugar, fat, artificial sweetener or lactose) or 
a general refusal of (the presented) milk products. Hence, an NL estimation was conducted with 485 
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youths (1,419 choices in total). A product with artificial sweetener was chosen 278 times, and a 
reduced-fat product was chosen 663 times. The results are presented in Table 3. 
Parameter Scale Coefficient Standard Deviation 
Utility from school milk    
Constant of novel school milk utility  Metric 0.776*** 0.098 
Constant of novel yoghurt utility Metric 0.256** 0.103 
Price Categorical -0.086*** 0.011 
Artificial sweetener as sweetening agent Dummy -0.280*** 0.093 
Fat content Categorical -0.050 0.033 
Factors that influence the probability of choosing novel school milk 
Constant Metric 1.191*** 0.714 
Number of brothers and sisters Metric -0.249*** 0.084 
Perceived overweight Dummy 0.733*** 0.216 
Low fat content is important Dummy 0.561** 0.222 
Low sugar content is important Dummy 0.860*** 0.212 
Low price is important Dummy -0.425** 0.196 
Like milk products Dummy 0.935*** 0.344 
Would like to eat milk products daily Dummy -0.660** 0.269 
Care about good nutrition Dummy -0.493*** 0.181 
Given a range of flavoured and plain milk 
products, I would choose a plain milk product 
Dummy -0.958*** 0.267 
* Significance Level = 0.1; ** Significance Level = 0.05; *** Significance Level = 0.01.  
IV-Parameter non-refusers: -0.007; R²: 0.248 
Source: Own calculations.  
Table 4: Results of NL Estimation.  
The model explains 25% of the total variance. The R² derived from choice models cannot be directly 
be compared to the R²-statistic of linear regression models. Following Hensher et al. (2006:338), R² 
can be translated into an R² of a linear regression model of between 0.55 and 0.60. 
The IV-Parameter remains within the [0,1] bound but is not significant. Following Hensher et al. 
(2006:547), the Wald test, a one-sample t-test, must be subsequently performed in this case. This 
method tests the hypothesis of whether the IV-Parameter is statistically equal to zero by dividing the 









   
With a value of -0.018, the statistic is below the critical value of 1.96. This result implies that the null 
hypothesis that the IV-Parameter is equal to zero cannot be rejected. The IV-Parameter remains within 
the [0,1] bound, and two different choice models can be identified. Thus, consumers who always 
chose conventional school milk made two independent decisions. Consumers first decide whether to 
buy a novel school milk product and then select a specific product based on its attributes (in our case, 
they had no choice between different products).  
The parameter estimates presented in Table 4 are valid for those respondents who chose a novel 
product at least once (421 youths). The remaining 64 youths always preferred conventional school 
milk over novel products (compare in Figure 1). Furthermore, 195 youths (38.3%) chose the novel 
products exclusively.  
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Variables that explain the utility of school milk 
Both novel products have a positive constant, implying that product utility is, on average, higher for 
those who consume the novel products compared with the conventional products (the constant of the 
conventional product is normalised to zero). This result is consistent with the underlying nested 
structure because consumers who do not reject the novel products are explicitly analysed. The higher 
utility of the novel school milk is given by the constants‟ coefficient with a value of 0.78, which is 
higher than the coefficient of the novel yoghurt. Thus, on average, novel milk is preferred over novel 
yoghurt.  
Furthermore, the product price significantly determines utility functions. The estimated price 
parameter is negative, which means that utility decreases with increasing price. The dummy for 
artificial sweetener is also significantly negative. This result indicates that product utility declines with 
the use of an artificial sweetener. Artificial sweeteners are not preferred by the majority of our 
respondents. The attribute of increasing fat content is not significant; thus, the fat content is generally 
not relevant to the decisions of the respondents.  
Variables that influence the probability of choosing novel school milk 
The lower part of Table 4 shows the factors that significantly influence the probability of choosing one 
of the novel school milk products. The likelihood of choosing a novel product was greater for those 
youths who assessed themselves as overweight and who agreed that low fat and sugar content is 
important to milk product choices. However, the likelihood of choosing a novel product was lower 
when the product price was regarded as important. 
Further, youth who stated that they enjoy milk products more often chose a novel school milk product. 
In general, the probability of choosing a novel product is lower for those youth who stated that they 
would like to eat milk products daily, who care about good nutrition and who would choose a plain 
milk product if they were allowed to choose only one product. These respondents also had fewer 
siblings compared with youths who always chose the conventional product.   
Cross tables were calculated to detect possible relationships between the variables that could influence 
the probability of choosing novel school milk products. Youths who assessed themselves as 
overweight chose reduced-fat products significantly more often (significance level 0.01) or products 
sweetened with artificial sweeteners (significance level 0.01). However, the relationship is weak (< 
0.1). The relationships between the assessment of being overweight and the expressed necessity of low 
fat or sugar content in milk products were slightly stronger. The relationship for fat was approximately 
0.23 and that for sugar was approximately 0.16 (significance level both times 0.01). No relationship 
exists for the assessment of being overweight and for the number of siblings, the choice of plain milk 




Variables that explain the utility of school milk 
The results clearly show that most respondents explicitly prefer novel milk over novel yoghurt, as 421 
youths chose a novel product at least once. Milk drinks appear to be preferred over yoghurt for 
consumption at school. This preference may arise because of students‟ familiarity with this type of 
product in the context of school consumption. Furthermore, the handling of milk drinks is also easier 
for children, and the possibility of staining one‟s clothing by drinking milk is lower compared with 
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yoghurt because of the drinking straw
4
. Christoph et al. (2012) conducted a pair comparison with 
children aged 10 to 14, and some respondents explicitly explained that they were afraid of making a 
mess when eating yoghurt and preferred milk for that reason. In another study conducted by Stead 
et al. (2011), British youths between 13 and 16 explained in focus groups that a spoon is “not cool” 
and that yoghurt is thus not accepted for consumption at school. Because the novel yoghurt still has a 
higher level of utility compared with the conventional milk, this finding of Stead et al. (2011) appears 
to be less relevant to the respondents of this study.  
In this study, 64 of the adolescent respondents never chose one of the novel products. The respondents 
belonging to this group did not prefer artificial sweeteners and reduced fat levels. Various reasons 
discussed in the literature could explain this behaviour. Lien et al. found that the majority of 14- to 21-
year-olds prefer maintain existing eating behaviours with regard to fruit and vegetables, sweets and 
soft drinks. In the present study, it can be interpreted that 64 youths do not consume artificially 
sweetened or reduced-fat milk products at home and maintain this behaviour at school. It is possible 
that habit-forming processes are already complete within this group of youths, which would support 
the claim for the need to initiate nutrition education early. However, it is also possible that these 
youths attempt to avoid unfamiliar food. At least for younger children, Loewen and Pliner (1999) were 
able to show a correlation between age and the rejection of an unfamiliar food, although younger 
respondents show a stronger correlation. 
As expected, children care about prices, as younger children already exhibit economic behaviour and 
understanding (Strauss, A., 1952; Webley, 2005). Weible et al. (2013) conducted a price experiment 
and showed a significant but limited price effect. Nevertheless, in this study, the price parameter is 
close to zero (-0.086). This result may be interpreted as an indication of low levels of price sensitivity 
because of the small differences among the three product prices (30, 35 and 40 cents).  
The negative parameter for artificial sweeteners is consistent with public discussions regarding 
artificial sweeteners in Germany. This ingredient is often considered unhealthy and unnecessary 
(Focus, 2011). The arguments raised in this context are that artificial sweeteners induce ravenous 
appetite, may trigger cancer and may promote attention deficit hyperactivity disorder (ADHD). 
Nevertheless, there is a lack of serious scientific studies proving these arguments (Academy of 
Nutrition and Dietetics, 2012, Shankar et al., 2013). However, because of the lower body weight of 
children, they are more likely to exceed the acceptable daily intake (ADI) of artificial sweeteners. For 
this reason, artificial sweeteners are not regarded as appropriate for children (Food-Monitor, 2010; 
Food-Monitor, 2013).  
Although youths in general do not prefer artificially sweetened milk, this product was chosen 278 
times when a sugar-sweetened product was available. Thus, it can be concluded that these products are 
at least interesting for a minority of students and are not rejected by the entire group. The youths 
identifying themselves as overweight appeared to have general interest in lower-calorie milk products, 
such as low-fat and low-sugar products as well as products containing artificial sweeteners. Artificial 
sweeteners are also controversial in the US, with Moe et al. (2001) finding that 36% out of 872 adults 
believe that artificial sweeteners are unhealthy. 
The parameter for fat content is negative. A reduced-fat product was chosen 663 times (out of 1,419 
choice sets), although a product with 3.5% fat was available. Nevertheless, the parameter is not 
significant. This finding implies that no conclusions of possible advantages or disadvantages of 
reduced fat content can be derived. Although the parameter is not significant within this study, it is 
                                                 
4
 Children in Germany are typically provided with packages of school milk and a drinking straw. They do not 
receive the milk in a glass. 
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worth discussing because other studies show the relevance of different fat levels. Porubcan and 
Vickers (2005) found that one reason that people do not like milk in general is the perceived “sour” 
taste. The perception of sourness increases with higher fat content and decreases with increasing levels 
of sucrose. Another study analysing preferences regarding different fat levels is that of Babicz-
Zielinska (1999), who found that Polish students increasingly prefer low-fat milk products rather than 
full-fat products. The same author found that fat content is an important factor in food choice in 
general, with low fat content being preferred (Babicz-Zielinska, 1998). Additionally, Kim et al. (2013) 
found that fat content is important to consumers in the case of chocolate milk. Conducting a conjoint 
analysis, these authors found 1% and 2% fat content is the most desired, followed by fat-free and 
whole milk. In summary, lower-fat milk drinks may help increase milk consumption for people who 
do not like milk because of its sourness. Pupils preferring lower-fat milk products for nutritional 
reasons will also benefit from such an offering.  
Variables that influence the probability of choosing novel school milk 
It is not surprising that those respondents who assessed themselves as overweight are more likely to 
choose novel milk products. These products largely have reduced calorie content because of artificial 
sweeteners and/or fat reduction. There is an obvious reason that youths who self-identify as 
overweight choose these products, but the reason is less clear for those who assess themselves as 
normal or even underweight. Previous studies have reported that overweight children tend to choose 
products with lower calorie content (Zinnecker et al., 1996). Snoek et al. (2013) found that youths 
aged 13 to 15 with higher BMIs demonstrated restricted eating behaviour. In a broader sense, 
artificially sweetened or reduced-fat food products can be viewed as part of a restricted eating 
behaviour. 
As an aside, 31% of the respondents assessed themselves as overweight. In reality, 8.5% of German 
youth aged 14-17 were obese and 17.0% were overweight between 2003 and 2006 (Kurth and 
Schaffrath-Rosario, 2010). Thus, more respondents describe themselves as overweight than the 
averages actually reflect. Although this inconsistency could have emerged by accident, it should be 
considered that disordered body perception is a frequently observed phenomenon, particularly during 
adolescence. A German study of health behaviour in school-aged children that asked children about 
their body perceptions reported that 49.8% of girls and 34.2% of boys regarded themselves as 
overweight. Only 37.6% of girls and 48.2% of boys described themselves as having a normal weight 
(HSBC-Team Deutschland, 2011).  
The results regarding respondent preferences for low-fat and low-sugar milk products are consistent 
with the above-mentioned findings of body perceptions. Incorporating low-fat and low-sugar foods 
into one‟s diet is key to reducing obesity (Jensen et al., 2013). For school milk, MRI (2011) found that 
low sugar content is more important than low fat content. Parents and teachers of primary school 
children often ask for school milk containing less sugar. Even some children report not drinking 
school milk because of the sweet taste (MRI, 2011). However, the effects should not be overestimated, 
as Yon et al. (2012) found that slight changes in fat and sugar content have no significant effect on 
consumption. Furthermore, children consuming milk with slightly reduced levels of fat and sugar were 
found to consume less milk overall. However, as already noted, the difference was not significant. The 
results of Kim et al. (2013), who analysed the influence of different levels of sugar content in 
chocolate milk, are largely comparable to those of Yon et al. (2012). Although there was no difference 
between regular and reduced-sugar products, products with “sugar free” printed on their labels were 
less likely to be chosen. Additionally, Chollet et al. (2013) found that sugar content cannot be 
decreased infinitely. Although flavoured yoghurt with 10% sugar was significantly more liked than 
yoghurt with 5% or 7% sugar, yoghurt with 7% sugar was still tolerated. However, yoghurt with 5% 
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sugar was not accepted. Products with reduced fat levels were more preferred than whole-fat products. 
Finnish consumers appear to prefer reduced-fat milk, particularly for health reasons. Those 
respondents who switched from regular to reduced-fat milk indicated nutrition or health as their main 
reasons for the change (Tuorila, 1987).  
Youths who report that a low price is important for them have a decreased probability of choosing 
novel products. This result is comprehensible, as some of the novel products were more expensive 
than the conventional school milk (40 cents versus 35 cents, respectively).  
At first glance, it is surprising that youths have an increased probability of choosing novel products if 
they like milk products but a decreased probability if they like to eat milk products daily. Of course, it 
is possible that the first statement (“like milk products”, with which 92% of the respondents agreed) is 
influenced by social desirability. The first statement likely represents a preference for the taste of milk 
but does not automatically indicate that these products are frequently consumed. The second statement 
could be influenced by a possible focus on calories. Perhaps such youths do not consume milk 
products daily and restrain their eating behaviour because they are afraid of excess calorie intake. This 
explanation would also match the finding that the respondents in this group assessed themselves as 
overweight and the findings of the aforementioned study by Snoek et al. (2013) examining the 
restrained eating habits of overweight youths.  
Considering the other results of this study, it is not surprising that children who stated that they would 
choose a plain milk product among several alternatives had a lower probability of belonging to the 
group who chose a novel product at least once. The same holds true for those respondents who stated 
that they care about good nutrition. There is an on-going discussion in Germany as to whether 
artificial sweeteners and low-fat products are regarded as unhealthy for children and by those who pay 
attention to nutrition (Focus, 2011). 
Youths with more siblings have a decreased probability of choosing novel products, although 
household size was not found to have a significant influence. Thus far, the following explanation is 
only a presumption: it is possible that children with fewer siblings are more involved in family 
shopping decisions. This greater involvement could result in a tendency to choose a broader set of new 
products, such as novel school milk. 
Some variables that were expected to influence choices significantly failed to do so: surprisingly, there 
were no gender effects. Cross tables conducted before the NL analysis indicated strong gender effects. 
Compared with boys, girls assessed themselves as overweight more often (significance level: 0.01). 
Girls indicated significantly greater preference for artificial sweetener (significance level: 0.1), low-fat 
milk products (significance level: 0.1) and skimmed milk products (significance level: 0.05). 
Additionally, low calorie, fat and sugar contents were more important to girls (for all three, 
significance level: 0.05). One possible conclusion may be that the gender effect is masked by other 
variables and is therefore not observable within NL analysis. However, gender effects have been 
detected by other researchers. Boys have been found to be more likely to choose meals because of 
taste or flavour, whereas girls are more likely to choose meals based on health reasons (Noble et al., 
2003). Because girls appeared to focus more on their size, they were also more likely to choose 
reduced-calorie products (Berg et al., 2000; Nu et al., 1996). Some studies indicated that brands were 
important in the food choices of adolescents and adults (Kim et al., 2013; Stead et al., 2011). This 
variable was also tested but did not lead to any significant results. In general, it appears that children‟s 
preferences and food choices are determined by attitudes and habits and that variables such as gender, 
age, immigration background and household size are less likely to explain consumption behaviour. 
Additionally, other studies have not found few or no socioeconomic variables significantly influencing 
consumption (Chapman and Boor, 2001; Yon et al., 2012).  




School milk choice is driven by various factors, but the results of this paper are valid only for the 
limited product range tested. Other products, such as kefir and curd and products with various 
flavours, should be considered in studies of school milk products. The choice experiment clearly 
showed that most youths preferred novel school milk products over conventional milk products. This 
finding implies that conventional school milk no longer meets youth preferences and that a wider 
range of products, including drinking yoghurt, could be useful. In developing or establishing 
additional school-based intervention programmes, it is important to allow children to choose between 
different milk products. An active choice among several options is essential to creating an 
environment in which habit formation can occur. In addition, politics may promote a wider product 
range comprising other and preferably healthier options in such a way that behaviours may shift in a 
self-interested direction. In accordance with Just and Wansink (2009), it is important to guide 
children‟s choices subtly to ensure that they are unaware of being guided and thus do not feel forced. 
The results indicate that adolescents are aware of fat and sugar content and their effects on health and 
weight. However, this awareness is not directly observable in their chosen product attributes but is 
determined only in combination with answered statements. It is likely that the respondents may have 
occasionally answered the survey according to how their parents would have answered, although they 
themselves would have acted differently in reality (Brown and Ogden, 2004). The role of parents must 
be viewed as one of the key factors in children‟s nutrition at home and in related attitudes. Dennison 
et al. (2001) found that parents‟ beliefs about the healthiness of specific types of milk are essential 
drivers of their consumption. With respect to school milk or to children‟s nutrition in general, family-
based interventions are strongly required to achieve sustainable changes in child and adolescent milk 
consumption and in nutrition in general. 
Another apparent factor in the analysis is the existence of distinct groups within the age group 
considered. Children who perceive themselves as being overweight appeared to have attitudes and to 
make choices that differed from the average youth. These children had a higher tendency to choose 
novel products, particularly artificially sweetened products or lower-fat products. These children chose 
products that appeared to be healthier because they contained fewer calories. It seems obvious that for 
this group, self-perception rather than actual BMI affected their behaviour. Unfortunately, these results 
could not be supported by a distinct estimation, as the number of cases was insufficient to allow for an 
analysis. Hence, if these findings can be supported by further research, the development of 
programmes for this group may be important. What works for the average youth may not work for 
those perceiving themselves as overweight.  
In conclusion, the findings presented indicate that modifying or widening the range of milk products 
offered in schools may be useful. Consideration of nutritional aspects (low sugar content, artificial 
sweetener and low fat content) and taste aspects are important to ensure successful modifications. If 
children neither enjoy (specific) milk products nor perceive them as “healthy”, then interventions 
geared towards increasing milk consumption will have limited success. 
Moreover, because children that perceive themselves as overweight have different attitudes and choice 
behaviours, this finding can be viewed as an opportunity to specifically address this distinct group 
with appropriate products that satisfy their preferences and that “nudge” children and youths towards 
healthier choices.  
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Lately, the present system for agriculture and food production has been topic in many public 
discussions; especially modern animal husbandry does no longer match consumers‟ 
expectations or societal needs. This paper concentrates on the society‟s perspective regarding 
intensive pig production. By combining focus groups with a quantitative survey, a mixed 
method approach is pursued. Focus groups carried out in three German cities are to capture a 
variety of opinions and concerns among the population: perception, assessment, responsibility 
and expectation of the participants regarding pig production. Results showed participants„ 
attention to the following topics: space available per pig was considered as insufficient and 
not species-appropriate, frequency of medications as too high, and in particular the 
prophylactic use of antibiotics as problematic. Also interaction among the lack of space, the 
higher use of medication and the behavioural disorders (e. g., pigs bite each other‟s tails) were 
also discussed. Participants often criticized that animals are only seen as a technical product 
in a production system and there is no “real caring” due to fact that pigs are means of 
generating profit. Regarding the question of “who is responsible for modern animal 
husbandry?” it is striking, that respondents have also mentioned consumers‟ responsibility as 
well as the role of the state. None of the participants expressed missing knowledge as reason 
for criticizing and simultaneously consuming meat from modern animal production. Based on 
these focus groups a quantitative online survey was developed to examine those topics in 
more detail and to quantify the outcome representatively. Based on 1519 participants, the 
survey confirmed many of the critical views gained in the focus groups. Besides a very 
engaged group which is characterised by a strong criticism in general and a strong critical 
perception of current production systems, also a considerable group accepting modern animal 
husbandry was identified. The question about responsibility showed that more than 80% of 
the respondents stated to accept increasing prices as consequences of regulations which gain 
at animal friendly husbandry.  
 
Keywords: modern pig production, societal expectations, responsibility, mixed method 
approach  
 
1. Introduction  
Today‟s agriculture and food production has been a topic in public discussions and the media 
during the last years. On one hand, modern animal husbandry does not match consumers‟ or 
societal expectations. And on the other hand, animal production is an important sector in 
German agriculture and in whole food processing chain. And what is more, it is a growing 
sector comprising about 60% of farmers‟ sales, but often suffering by small margins. There is 
no indication of a declining gap between consumers‟ expectations and their perception of 
animal husbandry which might affect consumption patterns in the long-run due to changes in 
the basic narratives. Objective of the overall study
1
 is to compile information to enabling the 
development of strategies for all involved agents including farmers, politicians, processors, 
and distributors to shape agriculture production better towards society‟s expectation. In this 
context the following paper concentrates on society‟s views and expectations concerning 
                                                          
1
 This research has been funded by "Stiftung Westfälische Landschaft" 
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intensive pig husbandry. Based on a literature review guidelines for focus groups are 
developed to capture and discuss society‟s views and expectations on pig husbandry in detail. 
Outcomes of these focus groups are used, in a second step, to setup an online survey to 
quantify the results of the focus groups. In a last step strategies will be deduced to allow 
farmers and other actors to fit agriculture better to society‟s needs.  
 
2. Literature review 
Although expectations concerning animal husbandry in agriculture had already been touched 
in several studies their main topics lay elsewhere e. g., on animal welfare, hampered food 
quality, or on agriculture‟s role for the society.  
Importance of animal welfare is rated by European population with 8.1 on a scale of 10, but 
most people (85%) stated that they know little or even less about husbandry and 77% think 
that improvements are required (Eurobarometer, 2007). Animal welfare in husbandry is seen 
as the third important objective of European agriculture (Eurobarometer, 2010). 55% of the 
respondents stated that agriculture policy does not give enough prominence to animal welfare 
(Eurobarometer 2005). In the survey of TNS Emind (2012), only 46% of 1000 European 
respondents are interested in agricultural topics in general, while 85% mentioned good 
governance in animal husbandry as a desired property of German agriculture which is only 
partly achieved. But spontaneously, animal welfare is not mentioned as criteria of food 
quality. Only when questioned directly, concerns against modern animal husbandry are raised 
and often identified as reason for changes in individual consumption pattern (Harper and 
Henson, 2002) supported by Lassen et al. (2006). Kayser et al. (2012) evaluate attitudes on 
intensive animal husbandry in Germany indicating that animal welfare deficits in 
industrialized animal husbandry are perceived due to a limited available space per animal. 
The DLG (2009) determined a deep emotional relationship of the German population towards 
animal husbandry based on farmsteads in children‟s picture books. As a consequence, despite 
expected prices increases, society (79% of respondents) called for animal friendly husbandry; 
however, respondents perceived a partly improvement in animal welfare. Biggest room for 
further improvement is seen in pig production (Eurobarometer, 2005). Although negative 
impressions about animal welfare lead to latent unease, other criteria affect buying decisions 
(Alvensleben, 2002). Although currently animal welfare has little relevant for buying 
decisions it is gaining on importance (Alvensleben, 2002). Consumers presume they can 
improve animal welfare by buying respective products and state they would be prepared to 
pay a higher price for products of a higher animal welfare standard. However, when it comes 
to the buying decisions inadequate label [and awareness towards other criteria] hamper 
consumers‟ decision making (Eurobarometer, 2005). Nestle (2012) found 58% of respondents 
mentioning higher animal welfare standards among other criteria like sustainability as 
relevant for buying decisions. In the SGS Fresenius survey (2011) 69% of the population 
regarded animal welfare as an important factor of quality outscoring regional origin and 
ecological production. In general (83%), Germans are against the application of human 
antibiotics in animal husbandry (Forsa, 2012). In Lassen et al. (2006), Krystallis et al. (2009), 
and Boogard et al. (2011), also topics defining animal welfare from a society‟s perspective 
were analyzed like physical integrity and sound conditions or access to open land. 
“Industrialized” animal husbandry was refused. Heid and Hamm (2011) drilled deeper to 
aspects of physical integrity.  
  
3. Methodology 
Based on the above mentioned findings in the literature focus groups and a representative 
online survey were used to generate necessary information developing strategies to abate the 
gap between society‟s perception of animal husbandry and the society needs.  
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Focus groups are moderated discussions of several people that are focussed on one topic such 
as animal welfare or like in our case pig production. It is “a method for eliciting respondents‟ 
perceptions, attitudes and opinions” (Wilson, 1997: 209) and takes advantage of group 
interactions to determine participant‟s motives, which cause their behaviour. Participants are 
confronted with other participants‟ opinions, attitudes or perceptions, and may have to justify 
the own opinion, attitude or perception. Hence, “individual response becomes sharpened and 
refined, and moves to a deeper and more considered level” (Finch et al., 2003: 171). Usually, 
a guideline is written in advance to structure the discussion.  
Six focus groups were carried out in September 2012 in the cities of Rheine (high 
concentration of pig farms), Mainz (low concentration of pig farms and Leipzig (close to an 
area with Germany‟s largest pig farms). Groups involved up to 11 participants, lasted about 
90 minutes and were documented in audio and video format. Participants had no professional 
background. Focus groups included in a first part aspects like perception and knowledge of 
modern pig production. Main point of interest was to evaluate how much knowledge already 
exists regarding pig production among German society. After a more or less unstructured part, 
the perception of the stable, the pigs and the farmer were discussed in detail. An assessment 
of modern pig production followed in a second part. Positive as well as negative aspects were 
discussed in detail. In some groups, it was possible to go one step beyond. Here, conflicts of 
interest were regarded as well. In the end, discussants expectations‟ towards modern pig 
production and the question of responsibility were discussed.  
Knowledge gained from the focus groups was used to develop the quantitative survey. An 
online survey was carried out with 1519 adults in Germany in spring 2013. Participants were 
equally distributed regarding gender, region and income. But people older than 65 years were 
underrepresented. Respondents faced several seven-point likert scales about their attitudes, 
perception and expectations towards modern pig production. A special point surveyed was the 
question about responsibility for modern pig production. Respondents got specific actions on 
how pig production could be improved by the state, retailing companies or the consumers 
themselves. All of these actions were described with specific consequences like increasing 
prices or migration of producers abroad. Sociodemografic variables were questioned as well. 
Items regarding attitudes, perceptions or expectations were pretested using the Kaiser-Meyer-
Olkin test (KMO), the measure of sampling adequacy (MSA) test and the Bartlett test of 




An enormous amount of information was gained from the focus groups. This makes it 
necessary to concentrate on a few outstanding results. Discussants had a quite good 
understanding of modern pig production. Although not being told that the focus should be on 
intensive pig production discussants started to express their perception and opinion about it. 
During the discussion the opinion emerged that the lack of space in modern stables is the root 
for the main problems. Pigs were described as “depressive”, “frightful” and “maladjusted”. It 
was mentioned that “they become somehow mentally deteriorated due to the way they are 
kept”. It is assumed that pigs start fighting for space and biting into other pigs tails (“that they 
become aggressive to each other or even against themselves, that they hurt each other. 
Because they are not together in their natural groups and they have a certain social behaviour 
that is not respected”, “If they have to eat a lot to become big on the one hand and on the 
other they have no possibility to move, then I think that they have energy what they cannot 
[discharge]..., they cannot run, maybe they also become aggressive”).  
Most of the discussants agreed that due to that lack of space pigs cannot behave naturally. But 
some respondents assumed that the pigs might have lost their natural behaviour (“born in 
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captivity, the animal never got to learn something else. ... That is the question, because maybe 
that the mother was also born in captivity and cannot impart natural behaviour ... “). In most 
of the focus groups participants also established the link between farming practice and use of 
antibiotics (“If I have so many animals living on one spot, then I need antibiotics, because 
otherwise they all become ill”, “If they could move more freely [they did not need] the use of 
antibiotics”, “vicious circle”). 
Discussants argued much differentiated. Especially the relative low price of pork in Germany 
was seen as positive and negative as well. Again, a vicious circle was described but not 
mentioned explicitly. It was argued that people eat more and more pork due to the cheap price 
and therefore farmers will produce even more pork (“pork is relatively (...) cheap”, “giveaway 
prices for pork”, “meat for all”, “Price sensibility of consumers, because Germany is one of 
the countries that pay the less for their food. Problems are homemade”, “It is produced more 
and more meat for a cheap price and therefore it is consumed more because one can afford 
it”).  
Consumers„ own responsibility was raised several times in all groups. The two main aspects 
were consumers‟ responsibility for the actual way pigs are produced and their responsibility 
for improving modern pig production. The former aspect was described with the conflict of 
interest between immoderately meat consumption and the price for pork. One respondent 
argued “actually we consumers are the problem; also because we need to eat one kilo of meat 
per day, exaggerated…”. The same person mentioned “… [ I should spent] few more Euros to 
get something of high-quality and then (…) [I would] moderate my meat consumption”. And 
another respondent argued that “(…) if people started to eat meat only on Sundays, there 
would be eaten less meat and then agricultural industry would be not so important. You have 
to look [first] at the consumer (…) and [then] agriculture is adapting”. 
Regarding their expectations towards future pig production discussants also argue that all 
consumers have to change habits. Respondents were confident that these new habits would be 
retained. One discussant argued that “humans are creatures of habit. They will pay more for 
pork und will go on eating it. We currently have it with coffee [explanation: the price for 
coffee increased by 15-20% during the last months but people still buy it]…. . And we would 
also buy more expensive pork because it tastes better.” And another mentioned that “we 
should not deal for this very cheap meat. Maybe with a higher price, meat will have a higher 
quality and then [we will] adjust our shopping habits”. 
Asked who would be mainly responsible for the current situation most of the discussants 
stated the consumers are responsible for the pig meat he/she is buying (“the customer 
determines the price and in the end also the production system” or “that the consumer can 
determine [the system] based on the fact that I buy or that I do not buy”). Some mentioned 
that more information would help to change consumers‟ habits (“one should try to change 
one‟s view based on more information”). The government is seen as responsible for the 
implementation of “strict guidelines, to receive subsidies” and the “monitoring of the 
guidelines”. And it was mentioned that monitoring has to be more continually.  
 
Online survey 
The analysis of the online survey confirmed many results of the focus groups. Based on the 
outcomes of the focus groups ten possible improvements in modern pig production were 
quantified in the online survey. More available space per pig and more materials available for 
pigs (65%), more outdoor access (60%) and no prophylactic use of antibiotics (48%) were 
considered as the most important aspects. Further, for 45% of the respondents no genetically 
modified feed was considered as one of the most important aspects and no surgical treatments 
without anesthesia such as piglet castration, tail-docking and/or grinding canines for almost 
2 Articles included as part of the dissertation
72
40%. The other possible improvements derived from focus groups, however, appeared less 
important in the quantitative survey
2
.  
Using the data of 19 statements regarding attitudes, perception and expectations towards 
modern pig production (carried out with a seven-point likert scale), an exploratory factor 
analysis was used to define the underlying structure in the data matrix (Hair et al., 1998: 90) 
and to describe society‟s perception towards modern pig production in more detail.  
A principal component analysis was carried out
3
. Based upon these findings of the factor 
analysis, a cluster analysis was applied (Churchill and Nielsen, 1995: 985).  
As shown in Figure 1, three clusters with enormous differences regarding the four extracted 
factors were found. The first cluster, the “opponents”, can be described as very engaged 
people since every single factor is strongly above or below the average. General criticism 
towards modern pig production and a critical perception of the farmers are (very) strong in 
this cluster, whereas the acceptance of the current system is very weak. Further, the opponents 
depicted strong claims regarding the behaviour of others. The second cluster, the “tolerating” 
segment, is complementary to the opponents and thus, this cluster also shows a high 
engagement. They have a very high acceptance of the current system and no criticism towards 
modern pig production at all. Thus, the behaviour of others is not an issue. The third cluster 
can be described as the moderates or the indifferent persons who have no real opinions 
towards modern pig production. This interpretation appears from factor 1 (general criticism) 
and factor 3 (acceptance) which are both on average. Even factor 4 (behaviour of others) 
which is above the average, confirms the indifferent attitude as they have no claims regarding 
the current system. Nevertheless, the critical perception of this cluster is above the average. 
Finally, all three clusters are of comparable sizes.  
 
 
Figure 1: The affiliation of the clusters according to the extracted factors (mean deviation of 
each cluster from the grand factor mean of the overall sample) 
 
Furthermore, the question whether respondents perceive their own responsibility for an 
improved pig production due to their purchase behaviour or whether they expect the state or 
retailers to be responsible was part of the online survey. All of these actions were described 
with specific consequences like increasing prices or migration of producers abroad. 
83% of the respondents stated to accept increasing prices as consequence of stronger 
regulations or other similar measures to push animal friendly production systems. In contrast, 
only 38% of the respondents would accept it if several farms go abroad because of stronger 
regulations and 60% of the respondents would accept it if a couple of farms had to close. 
Thus, higher prices are only for few persons (17%) a reason to refuse improvements in 
                                                          
2
 Respondents had to indicate the three improvements that were most important for them.  
3






opponents (28%) tolerating (37%) moderates (35%)
F1: generel criticism F2: critical perception F3: acceptance F4: behaviour of others
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modern husbandry, whereas migrating or closing farms seem to be more problematic. 
However, it is not clear to us, whether respondents realized their own responsibility in so far 
that the possibility to support animal friendly production systems is also a purchase decision. 
Moreover, the final question about the main responsibility for modern pig production resulted 
rather different. Here, only 13% of the respondents answered that consumers are mainly 
responsible and they see farmers (47%) and the state (31%) carrying responsibility for 
improving modern husbandry.  
 
5. Discussion and Conclusion 
The findings partly support the outcome of older studies: respondents often identified limited 
space in modern pig keepings as a major source of their concerns. Related to this insufficient 
room other problems may arise according to their views, such as the need of tail docking or 
the use of antibiotics (legal and illegal) in pig production. Respondents displayed ambivalent 
attitudes towards the pricing of pork. German pork prices were perceived as relatively low in 
general, and price levels were regarded as inadequate to cover the cost of good governed pig 
production with sufficient space. In this respect also the responsibility of the consumers for 
the current pig production system and its improvement was very clearly stressed. The train of 
thought was that people need too much meat and thus requiring too much space respectively 
resources or that the prices paid do not cover costs of animal friendly production systems. In 
general, there was a feeling that consumers determine the handling of pig production systems 
to a greater extent. In addition, the government is seen in charge for the implementation of 
strict guidelines the monitoring hereof which to the mind of the respondents needs to be 
conducted more frequently.  
Concerning further developments of the system several strategies can be followed; however, 
the picture is far from being clear cut und strategies need to be underpinned and clarified by 
new and additional results: 
1) As the society expresses a very strong concern towards a more animal friendly 
production process the government may introduce obligations without compensation for 
the farmers towards animal welfare. Due to the fact that German farmers are integrated 
in an EU Common Market this strategy requires a common introduction in all EU 
Member States to avoid a reallocation of production into other countries without those 
obligations. Due to the cost of compliance market prices will increase. 
2) As the consumers see their responsibility for the pig production systems they need to 
adjust their buying decisions. This is only possible if they have a choice to separate 
animal friendly produced meat form others which would require a labelling. However, 
when asked people showed weariness towards labels and in particular, the credibility of 
labels is regarded as low. Thus a special emphasis needs to be put on the compliance 
with label rules very frequently controlled by a really trustworthy organisation.     
3) Respondents displayed a very limited knowledge of production and tend to reveal a 
retrospective, nostalgic view on pig production based on a picture book farmstead, but 
when questioned they were self conscious to this fact. To overcome this shortage group 
specific communication strategies will be required. A possible strategy may include a 
wide range of measures which might cover the opening farm gates to the public by e.g., 
frequent visits on farms, better representation on TV respectively the internet and 
inclusion of farms into TV series, better representation of farms in picture books etc. 
Based on these results there is no high road to overcome the problem in pig production, but a 
mixed of the different strategies might lead to a step by step improvement.  
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3 Concluding discussion
The purchase and consumption of food in today's society is not simply an activity to obtain required
nutrients. Given the abundance of options in the food market, it is rather an expression of prefer-
ences for specic products, product attributes and production systems. Many consumers are aware
of the social and environmental dimension of consumption and the power they have through their
food choices. Consequently, this led to a situation in which consumption becomes less a matter of
utility and more a matter of social, cultural and political meaning (Solomon et al., 2010). Looking
after one's self-interest does not necessarily preclude more altruistic, society-orientated goals that
an individual tries to achieve when purchasing and consuming food. Altogether, the choices people
make in terms of food are complex and relate to several concerns and problems which aect not
only individual well-being but also societal welfare. A better knowledge of consumer preferences
and an understanding about the underlying reasons for people's consumption behaviour is of great
interest. The empirical research presented in this dissertation addresses the topics school milk
and animal husbandry, and studies consumer preferences for food products as well as production
systems. The ndings provide, each on its own, implications and recommendations. But which
general conclusion can be drawn from the empirical studies?
In the following, key ndings are described in a general context. Several aspects are critically re-
ected, the contribution to scientic literature and further research questions are pointed out. The
concluding discussion ends with a closing statement regarding the contribution of this dissertation
to the general scientic debate in the eld of consumer research.
Perspective on consumer behaviour
There is no universal denition of the term consumer in consumer research. Are consumers only
those people who consume goods? Or are they also those people who decide to purchase and pay
for goods? What about the consumption of services and what about behaviour that is independent
of deciding, purchasing and consuming? A precise distinction of consumer behaviour from
other human behaviour is dicult (Kroeber-Riel et al., 2009, p. 4). It diers between authors and
also depends on the purpose of investigation (e. g., commercial marketing or consumer policy).
Solomon et al. describe consumer behaviour as the process involved when individuals or groups
select, purchase, use or dispose of products, services, ideas or experiences to satisfy needs or
desires (2010, p. 644). This comprehensive concept results in consumers that are able to take
many forms. The goods, they consume, can include more than food and services. As described in
the introduction, Solomon et al. support the role theory in which consumers can act out dierent
roles. Another description is provided by Kroeber-Riel et al. (2009). According to them, the term
consumer is understood in a narrow and broader sense: Narrowly dened, consumer behaviour is
understood as the observable (external) and unobservable (internal) behaviour of people during
the purchase and consumption of economic goods. More broadly dened, consumer behaviour
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refers to the behaviour of nal consumers of material and immaterial goods of society, including
the behaviour of voters, museum visitors or patients (2009, p. 3).
The narrow consumer term from Kroeber-Riel et al. corresponds to the classical assumption
when consumers are studied in economic research. Consumers are understood as people who
make purchase decisions. That is, people choose between dierent alternatives and explore various
criteria for making choices. This classical perspective is applied in articles (1) to (3), in which
the decisions to choose school milk are studied. The study presented in the articles (1) and (2)
assumes that pupils and their parents are a single decision-making unit because parents pay for the
school milk and children carry out their intentions by actually ordering and drinking school milk. In
the study presented in article (3), choices are made by children alone. However, it is possible that
parents inuenced their child while answering the questionnaire. In addition, the dissertation also
goes beyond this classical perspective (narrow consumer term) and describes preferences for pig
production from a societal point of view in article (4). This is motivated by the fact that animal
welfare is a societal concern where a focus on purchase behaviour would be too one-sided. Hence,
the research topic makes it necessary to study preferences from the perspective of dierent groups,
such as society (see Christoph-Schulz et al., 2012a). According to the broader understanding of
consumer behaviour of Solomon et al. (2010) and Kroeber-Riel et al. (2009), it can be argued that
the objects under observation in the empirical study presented in article (4), are consumers that
behave or communicate from their perspective as citizens or a member of society. The ndings of
article (4) show a generally critical attitude towards modern pig production in society. However, this
is not observed when regarding people's demand in the meat market. The bigger part of purchased
meat is produced in modern production systems. Empirical results indicate that respondents assume
that the government is also seen as responsible for conditions in farm animal husbandry. People's
knowledge of animal husbandry might be another aspect because a relationship between knowledge
and attitude is conrmed by the data. People belonging to the group of opponents tend to have
a better knowledge.
Overall, the example of animal husbandry shows why dierent perspectives on consumer be-
haviour are benecial for a detailed understanding of the concern. A possible next step for further
research might be a more detailed characterisation of identied segments and the evaluation of the
reasons for the detected discrepancies.
Applied method to analyse choice behaviour and attitudes
Choice analyses that are applied in the area of school milk base on revealed and stated preference
data. In general, data of revealed and stated choices lead to dierent approaches for analysing
consumer preferences in markets. Depending on how preference data is captured, these two general
types of choice analysis are distinguished. Preferences can be observed in actual choices made in
the market, either directly observed or self-reported. These refers to revealed preferences (RP).
Furthermore, preferences can be obtained in hypothetical choice scenarios, i. e., within experiments.
Researchers collect data on what consumers say they would do. Due to their hypothetical character,
these are termed stated preferences (SP) (Hensher et al., 2005). Both approaches have their
strengths and weaknesses.
Data used for the analyses in the articles (1) and (2) is revealed preference data on an individual
basis for a school year. Purchases are made by pupils and their parents at school. That means
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choices are made in a real school milk market by individuals who committed their actual and
limited resources to make the choice possible. Thus, the data generally shows high reliability and
face validity (Louviere et al., 2000, p. 230). However, only preferences of product alternatives that
already exist in the school milk market are available for analysis. The only attribute-levels that vary
in terms of school milk data are the avour and price of the milk. Other product characteristics,
e. g., fat and sugar content, do not vary due to the lack of available alternatives at schools 1. Such
a limited variability regarding the attribute-levels, that are of interest for modelling purposes, can
be a disadvantage of revealed preference data. Also, the data used for the analysis in the articles
(1) and (2) does not allow for deriving implications with respect to preferences for other product
attributes, such as the fat and sugar content. Article (3) takes up this decit. On the basis of
stated preference data, discrete choices for dierent fat and sugar contents as well as for drinking
milk and yoghurt are examined. In general, stated preference data has the advantage to cover
a wide range of attributes and levels. Hence, this type of data provides reliable estimates of the
relative importance of each of the product attributes. It enables testing new product attributes that
do not currently exist on the school milk market in Germany. Stated preference data also allows
for calculating willingness to pay for products and product attributes. However, this is of limited
reliability due to socially desirable responses, missing budget or time restrictions. The hypothetical
market situation makes it dicult to transfer results into the real world without bias (Louviere
et al., 2000, p. 231).
Altogether, both methods are complementary to each other and provide a comprehensive picture
of children's preferences for school milk and the factors that aect their choices. The mix of re-
vealed and stated methods increases the signicance of derived implications and recommendations.
With regard to the area of animal husbandry, in article (4), empirical ndings that are derived
with a mixed-method approach also benet considerably of combining two completely dierent
approaches. The combination of qualitative with quantitative methods allows generating a deeper
understanding of the research object. Focus groups as well as exploratory factor and cluster analysis
do not require making assumptions regarding the structures of variables. Thus, these methods are
exible and allow exploring something new. The aim of the study is to uncover attitudes in an
exploratory way and discover structures. An exploratory approach to analyse attitudes has also been
applied to previous studies in the context of questions regarding animal welfare (Heid and Hamm,
2012; Evans and Miele, 2008; Harper and Henson, 2001) and food and food quality (Lassen et al.,
2006; Alvensleben, 2002). The combination of a qualitative with quantitative methods is found,
for example, in Bernués et al. (2003) and Vanhonacker et al. (2012).
In comparison to choice analysis, the empirical study in article (4) observes citizens. Hence, no
conclusions about the relevance when buying meat could be drawn from the extracted attitudes.
The study does not cover any information about people's intention to buy meat. Furthermore,
people who do not purchase and consume meat might be among the observed objectives. Even if
meat buyers had been analysed explicitly, their attitudes are only one aspect among many factors
that aect the decision for choosing a specic product at the purchase of meat. Consequently,
such an exploratory approach can be seen in addition, or as a preliminary stage, to choice analysis.
1This is because schools are supplied by products of one dairy. Normally, each dairy produces a limited range of
school milk products, i. e., without variation in fat and sugar content. As described in Salamon12a, only one
targeted dairy produces full- and half-fat school milk products. However, the half-fat option is available among




A possible next step for further research might be the analysis of consumers' purchasing behaviour.
Overall, the combination of methods, such as qualitative and quantitative methods as well as
methods basing on stated and revealed preference data, considerably increases the signicance of
derived implications and recommendations.
Furthermore, attitudes have an important role in the decision-making processes and aect indi-
vidual preferences and behaviour. Opinions, attitudes or images are an issue in all empirical studies.
Attitudes are learned, relate to knowledge and express a willingness to respond more or less posi-
tively or negatively to a respective object (Trommsdor and Teichert, 2011). Hence, attitudes are
closely linked to preferences and are important for explaining preferences. In contrast to choices,
attitudes are not observable circumstances because they are internal conditions inside a person.
Article (4) proceeds from the assumption that attitudes towards animal husbandry are expressed
in people's perceptions, opinions and expectations. The method of focus groups is used to elicit
them and take advantage of group interactions to determine participants' motives. Hence, in-
dividual response becomes sharpened and rened, and moves to a deeper and more considered
level (Finch and Lewis, 2003, p. 171). Next, opinions that are obtained from focus groups are
quantied in an online-survey. 19 statements that are carried out with a seven-point Likert scale
are aggregated in an exploratory factor analysis to four factors describing respondents' attitudes.
Such extracted factors could be a starting point for further analyses. One possibility is presented
in article (4), where extracted factors are the basis for the identication of groups with enormous
dierences regarding the four extracted factors in a cluster analysis. Another possibility is to
include the extracted factors in a demand analysis. This would have been an option for the
models in articles (1) to (3) as well. The advantage would have been a reduction of model
complexity, as less explanatory variables are modelled. Although opinions are queried in a similar
way 2 to the animal husbandry-study, these empirical models cover opinions of all surveyed persons
through single statements, which are included in the model as categorical variables with three
values: agreement, indierence and disagreement. The reason for this can be found in the number
of available statements, which are too low for included topics (ranging between 9 and 13).
Finally, this dissertation shows that the multilevel approach applied in the articles (1) and (2)
is appropriate to reect the hierarchical structure of the data base. With respect to pupils, this
approach can be found in the eld of educational sociology (e. g., Schulze et al., 2009) or in con-
sumer research (e. g., Vereecken et al., 2008; Reinaerts et al., 2007) but is also applied to children,
for example, in the eld of health economics (e. g., Gwozdz et al., 2013). Applications of empirical
models that illustrate individuals in both the classroom setting as well as the school context are
relatively seldom. The demand models in the articles (1) and (2) include both, and are addition-
ally extended by a further level to cover the price eect. In sum, four levels are distinguished to
reect the nested structure. A random intercept model is chosen which is a multilevel model with
a relatively simple structure and allows for focusing on the identication of xed eects. Although
the theory of multilevel also allows for specifying interaction eects and particularly cross-level in-
teractions, the demand models in the articles (1) and (2) do not integrate them in order to reduce
complexity. However, concentrating on fewer level and, in turn, testing for plausible cross-level
interaction and random slopes would be a good starting point for further research activity.
2Through several statements within a ve-point Likert scale, aective, cognitive and intentional components of




Theoretical model to identify determinants of choice behaviour
As mentioned initially, all disciplines involved in consumer research provide a wide range of theo-
retical models to explain consumer behaviour. Examples are the concept of Homo oeconomicus,
the Theory of Reasoned Action (TRA) and the Theory of Planned Behaviour (TPB) of Fishbein
and Ajzen, the Social Cognitive Theory (SCT) of Bandura or the Health Belief Model (HBM) of
Rosenstock. Because each of them has a dierent perspective on human behaviour and bases on
other assumptions, it can be argued that each of them has a specic focus on consumer behaviour
and only illustrates a section of behaviour. For example, behaviour is expressed as a consequence
of rationality, socialisation or genes. Because of the complexity of human behaviour, consumer
researchers stress that the dierent approaches are not seen as exclusive but rather as complemen-
tary to each other (e. g., Kroeber-Riel et al., 2009; Trommsdor and Teichert, 2011). A focus on
single components would be too one-sided. According to Trommsdor and Teichert (2011, p. 24),
the current approach of the theory of consumer behaviour is merged from dierent perspectives. A
general model explaining consumer behaviour in all possible situations and comprising all relevant
theoretical constructs, might be close to a real picture of human behaviour. However, such a
model, that has been explored and empirically tested, does not exist (Trommsdor and Teichert,
2011, p. 27).
A basic assumption in economics is rational human behaviour, that is, an individual will behave in
all situations rational and will maximise his/her utility. With a focus on the explanation of prices and
their formation on markets, economic analysis assume the stability of preferences, which is a core
element of neoclassical theory until today can be especially traced back to Gary S. Becker (Fellner,
2014, pp. 13, 16). According to Becker (1982, p. 3), preference stability means that preferences do
not substantially dier over time and across individuals. This implies the exogeneity of preferences in
economic models, and hence, changes in modeled relations have no eect on individual preferences.
Either the process of decision making nor the underlying values are considered as determinable
from outside. Accordingly, Becker describes behavioural dierences not as dierences in individual
preference structures, but rather as a result, which comes up due to dierent realisations of the
identical preference bundle (Becker, 1982, p. 163). Thus, impact of prices and price changes can
be analysed because preference stability ignores all other inuences on behaviour such as changes
in values. This preference stability that is assumed to explain human behaviour has been critical
discussed in regard to their consequences concerning the contents. It would imply that people
already know everything about their environment and do not learn something new (Fellner, 2014,
p. 14). This issue also becomes apparent in the dissertation when choice behaviour of children is
considered. The assumption of exogenous preferences would imply that children's preferences have
been already developed. Thus, it would not be of interest where these preferences come from and
whether they will be further formed during adolescence. In addition, educational activities and food
policies at school would be also seen as having no impact on children's preferences. Instead, this
dissertation assumes that in the context of children's behaviour, i. e., of consumers who are under
development and on primary socialisation, specic preference-inuencing and preference-forming
factors are important to be considered. It is already the practice in empirical social sciences for
allowing changes in preferences as it has been shown that human behaviour deviates from the
rational model in predictable ways (Levitt and List, 2008, p. 909). For example, insights of
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psychology are incorporated into economic models with the intention to improve the ability to
explain observed behaviour within economic models .
Hence, the articles (1) to (3) concentrate on behaviour of children and assume that two aspects
play an important role for a conceptual model explaining behaviour for this age group: socialisa-
tion and learning. First, children's behaviour is strongly aected by primary socialisation agents.
Although socialisation is a lifelong process, skills, values, norms, etc., are acquired particularly in
childhood (Beardsworth and Keil, 1997, p. 54). This also includes consumption behaviour and food
choices. Second, children learn behaviour as they grow up. Observational learning is the process,
in which people learn not only from their own experiences, but by observing the actions of others
and the benets of those actions (Glanz and Rimer, 2005, p. 20). Thus, learning is a cognitive
process that takes place in a social context (e. g., family, peers, class, school) and is particularly
important for the process of socialisation (Kuhlmann, 1983). To explain how children acquire skills,
the concept of modeling, i. e., learning by observing behaviour, is often applied (Reinaerts et al.,
2007; Weber Cullen et al., 2001; Vereecken et al., 2005). Children observe the behaviour of others
and learn from these actions and from the consequences of the observed behaviour. Learned skills,
attitudes and behaviour are adopted and can be transferred to other contexts. Parents, teachers
and (older) peers serve as role models and count among key socialisation agents (Crockett and
Sims, 1995). The consideration of these aspects in a model for explaining children's behaviour is
in accordance with literature. A review of models for explaining children's and adolescents' be-
haviour, for example in regard to the development of childhood obesity (Reisch and Gwozdz, 2010;
Dresler-Hawke and Veer, 2006) or eating behaviour (Story et al., 2002; Fitzgerald et al., 2010),
results in dierent approaches, which all cover constructs such as environmental inuences (primary
socialisation agents) and the interaction between individuals and their environments.
The conceptual models in the articles (1) and (2) attempt to cover the aspects of learning
and socialisation in a demand model that bases on consumer theory. Thus, underlying theoretical
models of school milk demand focus on factors which are assumed to aect individual decision and
go beyond these individual factors also to reach context factors. Individual aspects include socio-
economic factors and preferences of pupils whereas their preferences may be determined based on
their attitudes, knowledge and habits. The question of how pupils are aected and shaped by their
family and school environment is particularly answered in order to explain preferences for school
milk. In both articles the social and physical environment is referred to as context.
Empirical ndings of the articles (1) and (2) conrm the relevance of the immediate environment
(parents and teachers) for children's preferences. The ndings show that the school milk price has
a limited eect on children's choices. This provides valuable implications for behavioural economics
and socialisation research as eects of socialisation and learning are described at all levels. From
this, the dissertation argues that socialisation agents have to be considered for designing appropriate
school milk policies and that the consumption aid alone is insucient. Results and recommendations
from the example of school milk could also be transferred to other areas. For instance, they might
provide the basis for programmes regarding school food policies or nutritional programmes. The
development or revision of such programmes could build upon the ndings of this research. Thus,
school milk serves as an example for how specic measures aect children's food choices in the
school setting.
Moreover, the empirical models of articles (1) and (2) also contribute to the scientic literature.
The applied demand models that consider inuences of socialisation and learning are the rst ones in
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regard to this topic. A huge set of explanatory variables is available in this unique pooled data base
including information on dierent agents belonging to dierent levels of the system surrounding
pupils. The study illustrates the costliness of providing data that allows for explaining individual
choice behaviour within a system of social environmental levels. Although the school setting is
relatively manageable, capturing information of all involved agents causes a major eort. Hence,
the application of such an approach to similar school topics of interest is seldom found in literature.
One survey, which is similar to the school milk study, was set up afterwards for the evaluation of
the school fruit programme in Germany (see Wingensiefen et al., 2012). Although the relevance
of social environmental information is generally considered as important for explaining consumer
preferences, it is assumed that the transferability of the presented approach to other settings of
interest is limited to those that are identiable and appropriate for studying. A further setting
might be, for example, employees in companies.
The empirical model of article (3) exclusively comprises individual factors for explaining children's
choices. Although it is assumed that particularly parents have a key role for children's decisions,
factors of the immediate environment of observed children are not covered due to limitations in
the data collection process. Instead, attitudes and behaviour of parents are examined within the
same project in a separate survey. The questionnaires consist of almost identical questions to
the children's case but with the disadvantage that surveyed parents do not belong to surveyed
children. Hence, no merging of both data is possible. Results of the parents' study show that
parents' preferences for school milk products are similar to those that are observed from children.
On average, parents prefer sugar- and fat-reduced milk products and reject articially sweetened
ones. For further details see Christoph et al. (2012).
Overall, the understanding of how children interact with their environment can be used to design
multilevel policies to aect behaviour, for instance, towards a more healthful consumption. In
accordance to Glanz and Rimer (2005, p. 482), providing individuals with motivations and skills
to change behaviour cannot be eective if environments and policies make it dicult or impossible
to choose healthful behaviours. The research presented in articles (1) and (2) provide evidence
for socialisation and learning eects.
In the context of healthy behaviour and consumption, the understanding of the relationship be-
tween health status and children's preferences for school milk seem to be important and interesting
points for future research. Are children who decide to drink school milk on average more or less
overweight? And which role does parent's health status play for their children's choices? Scien-
tic literature is not consistent about the eects of dairy consumption for being overweight in
childhood (Louie et al., 2011). Furthermore, previous studies describe the social environment as
a contributory factor for childhood obesity (Kime, 2008). Hence, the multilevel perspective might
be an appropriate approach to study this topic in detail. Although the school milk studies contain
attitudes regarding a healthy diet as well as the knowledge about nutrition and children's perceived
body weight, health parameters (e. g., real body weight, body fat distribution, daily calorie intake,
physical activity) are not covered.
Addressed policy area
The dissertation addresses policies which are embedded in the Common Agricultural Policy con-
centrating primarily on markets and agricultural production and not on the demand side. The EU
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School Milk Scheme, with its consumption aid, is established in the area of market provision (mar-
ket price support), whereas conditions in animal husbandry are regulated in order to protect animals
and to improve the conditions of keeping livestock. Nowadays, it can be recognised that there are
attempts to change the orientation towards the consumer side. For example, with the adoption of
Commission Regulation (EC) No. 657/2008 in 2008 (EC, 2008) the objective of the EU School
Milk Scheme has recently been modied and is now described as follows: The EU School Milk
Scheme is intended to encourage consumption among children of healthy dairy products contain-
ing important vitamins and minerals. The scheme does not only have a nutritional character but
also an educational character and contributes therefore greatly to the ght against obesity among
children (EC, 2014a). Contrary to what was originally intended, the current School Milk Scheme
expresses a clear link to consumer and health policies. However, until now, only the aid originally
established in 1977 is subject of the regulation. The regulation implements neither informational
nor educational instruments. It remains open in what way healthier lifestyles and the knowledge
about nutrition will be encouraged.
Empirical studies of articles (1), (2) and (3) show the importance of behavioural components
and the relevance of the school context for pupils' preferences. These constitute an important
basis for the understanding of preferences and for successful policies. An inuence of the price
subsidies is also shown, however, eects are limited. In regard to the EU School Milk Scheme,
this indicates that policy has to go beyond price politics and adjust school food policies to more
tailored programmes (e. g., gender-specic programmes or programmes for children with immi-
gration background). The recommendations can be transferred to school-based intervention and
prevention programmes. Adolescence is characterised through higher nutritional requirements for
the physical development of the body and it is also responsible for the overall health status in later
years. Accordingly, targeting on adolescents' nutrition behaviour and building the foundation for
healthy food preferences during childhood and adolescence seems to promote public health and
support the ght against obesity. In addition to subsidies, the implementations of such policies
that create a health-supportive infrastructure are important. For instance, the access to a wide
range of healthy and aordable food items that meet pupils' preferences, information measures for
parents and teachers, accompanying educational material and elements for lessons, or the use of
healthy default options.
Against the background of the ongoing public and scientic debate about the general nutritional
value of avoured milk products, the question must be raised whether the current policy intervention
is appropriate. Because the acceptance and share of purchases of plain school milk products is very
low and only few schools decide to provide plain milk as the only product, the consumed school
milk products are normally the avoured ones. Although the daily consumption of milk and milk
products in children's diet is recommended, the German Nutrition Society (DGE) notes that they
can be high in fat and sugar. Consequently, the DGE recommends the consumption of only half-
fat and unsweetened milk products (DGE, 2013). Thus, it seems useful to pay more attention
to interactions between health behaviour, health parameters and school milk consumption. These
aspects have not yet been evaluated. As postulated above, it would be particularly important
and interesting to know, whether pupils who choose school milk dier in their health status and
health behaviour from those who do not choose school milk. Findings about existing or non-
existing dierences might support the on-going discussions. Finally, the understanding of how
health parameters determine children's choices would contribute to and increase of the overall
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signicance of the study and provide important policy implications.
The conditions in farm animal husbandry are regulated by law. As customary in a democracy,
the right balance between dierent interests has to be achieved within rules and regulations. This
comprises farmers and citizens as well as specications of the animal welfare law (EC, 2012; EC,
2014c). That is, governments have to make sure that in addition to the interests of the agricultural
sector itself, societal and consumers' interests over production systems are taken into account.
The empirical study presented in article (4) looks at preferences of citizens and detects that
citizens are strongly critical about modern pig production systems, accompanied by a limited knowl-
edge and the tendency to reveal a retrospective, nostalgic view of agriculture. Because the analysis
focuses only on pig production, ndings are not valid for animal production systems in general.
Preferences for other animal species (e. g., poultry, cattle) are not investigated. Moreover, results
of the study indicate that criticism towards modern agriculture concentrates predominately on an-
imal production and on specic aspects of husbandry (Salamon et al., 2014; Zander et al., 2013).
This dissertation indicates that the functioning of the meat market might need to be examined
in more detail and animal husbandry might need to be improved. In particular the available space
per animal should change fundamentally. Implications derived in article (4) suggest that a mix of
dierent strategies might lead to an improved societal perception of animal husbandry. First, this
would include specic communication strategies to overcome the nostalgic view of modern animal
production systems. Second, governmental incentive instruments could improve animal welfare and
allow consumers to separate animal-friendly produced meat from others (e. g., either through state
or private labelling). These strategies need to be underpinned and claried by new and additional
results.
Overall, the implications drawn in articles (1) to (4) show that governments should concentrate
on specic groups of society. There is not only one type of consumer but there are various
consumer groups or, respectively, segments with each still having big dierences regarding specic
needs and challenges (e. g., girls, the youths who perceive themselves as overweight and persons
with strong concerns about modern animal husbandry). It is important to address each of these
groups specically: encouraging overweight children and youths to adopt healthy lifestyles, or girls
to meet their nutritional requirements, and creating more animal-friendly alternatives or stronger
regulations to improve the welfare of farm animals.
Moreover, governments and policy-makers should take into account that there might be a huge
range of factors that aect consumer preferences and behaviour. Until now, the consumer policy
point of view still proceeds mostly from a rational purchasing behaviour of consumers (Kroeber-Riel
et al., 2009; Levitt and List, 2008). Indeed, when people are faced with choices, they are just
likely to do what they have always done, what impulse tells them to do or what their neighbours
or friends generally do as to do what is most benecial (Prendergrast et al., 2008, p. 6). These
drivers of consumer behaviour can be manifold and are discussed in dierent contexts. They
are also presented in the empirical ndings of this dissertation. If governments intend to achieve
behavioural change, such as encouraging people to adopt healthy dietary habits, nancial incentives
alone might be too one-sided and might result in a low eect. It can be concluded that the impact
and eectiveness of interventions in the area of consumer-related policies will strongly depend on
the implementation of policies that target on behavioural drivers.
84
3 Concluding discussion
On the whole, the dissertation shows that applied methodological approaches benet from the
interdisciplinarity of the eld of consumer research. Demand models are developed on the basis of
a multilevel approach. This allows explaining choice behaviour of pupils in the school context. Fur-
ther, the empirical research indicates that dierent data types and the combination of methods are
benecial. A deeper understanding of choice behaviour and attitudes is gained, and the signicance
of derived implications increases. Choice analyses of revealed and stated preference data allow for
identifying a huge range of inuencing factors on children's choices regarding school milk products.
Attitudes towards modern pig production are explored by qualitative and quantitative methods. In
contrast to classical consumer research, the empirical research takes up dierent perspectives on
consumers. Hence, consumers are not only analysed in their role as decision-makers but also as
citizens or members of society. The example of animal husbandry points out how benecial varying
perspectives on consumers are for a detailed understanding of their concern. For future research,
it would be of interest to raise the question whether there are interactions between children's con-
sumption choices, health behaviour and health parameters. Further research could also analyse
dierent strategies that might lead to an improved societal perception of animal husbandry.
To conclude, the dissertation contributes to the general scientic debate in the eld of con-
sumer research by demonstrating the relevance of inter- and intra-personal factors in consumer
preferences. With respect to inter-personal factors, the inuence of socialisation agents, such as
parents and teachers, is described for children's choices. The importance of observational learning
is particularly emphasised. Moreover, intra-personal factors play an important role for children's
school milk preferences, as consumption habits and attitudes inuence individual choices. The rel-
evance of perceptions, opinions and expectations is shown with regard to people's preferences for
modern pig production. In doing so, dierent populations groups are identied that establish a basis
for formulating specic communication strategies. If governments take psychological and context
factors into account for policy interventions, this would result in an increased impact compared to
nancial incentives alone. Overall, for the design of policy measures the empirical ndings call for
paying more attention to information- and education-based interventions.
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